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KNOWN FROM DJIBOUTI TO NARSARSSUAK 

Like the five place Widgeon, the executive transport, the Mal- 
lard, is in service with companies and private owners through- 
out the world. The present production amphibian, the Grum- 
man Albatross, is in global operations with the USAF Air Rescue 
Services, the Navy, and the Coast Guard. AU told, Grumman 
has built more amphibians than anv other enmr.o..., iu _ . 
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How Sundstrond Constant Speed Drives 
meet exacting requirements of modern aircraft! 



Rugged reliability 


Service records prove chat Send- 
strand Constant Speed Drives 
wirhstaiid electrical system over- 
loads and shocks, plus everything 
die airplane may impose in the 
way of vibration, temperature variations, G forces. The 
Drives are as rugged and reliable as the plane's engines, 
and require no more servicing. 



The Sundstrand Drive is the lightest, most compact drive 
ever built of comparable power and performance. 



Versatile 
in application 

Three basic types . . . "package,” 
"sandwich," and "cartridge" . . ; 
are available. One of these types 
is suitable for virtually any air- 
plane application. 



Close control 
to provide 
parallel operation 


Among constant speed drites, 
the Sundstrand development is unique in its ability to 
drive its generator in parallel with one or more other drive 
generator units. Because output speed holds ftequency 
variation under steady state conditions to ^0= Wv.'. . . . while 
under transient conditions of load and input speed, droop 
is small and recovery fast . . . load division is maintained 
within *2 kw. Tlie result— maximum reliability and flex- 
ibility of the electrical system over the entice range of 
input specvls and acceleration races. 



Meet all temperature and 


altitude requirements 

Wherever the plane will go, Sundstrand Constant Speed 
Drives will operate eliiciencly. Ac altitudes from sea level 
to 65,000 feet ... at temperatures from — 65° to 250° F. 
. . . under all climatic conditions . . . the Sundstrand Drive 
performs with utmost dependability. No attention in 
flight is required. 



SUNDSTRAMD 

AIRCRAFT 

HYDRAULICS 

SUNBSraAND MACHINE TOOL CO. 
HTDRAUUC DIVISION, ROCKEORD. III. 


PIqn to visit our booth at the llth Aircraft Electrical Society 
Display, Los Angeles, October 28-29, 1954 
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Diamond Alkali's executive plane crew reports: 

"Less tire wear, no ice worry, 
no brake maintenance . . 


Y ou MAY recognize Chuck Wheeler 
(right). For 22 years, he was a pilot 
for a major airline. 5ibs, he's still Sying, 
but now he's ferrying officials of the 
Diamond Alkali Company all over the 
United States- 

We caught up with Chuck's DC-3 
crew at their home base — Lost Nation 
Airport. Willoughby, Ohio. Told him we 
wanted a story on their B. F, Goodrich 
equipment. 

Bight off we asked how he liked 
B. F. Goodrich Dimpled Tires. "They 
cut and nick less than tegular tires," 
replied Chuck. "A feature we certainly 
appreciate when landing on rough run- 
ways," he continued. 

We asked Hank Symanek, the plane's 


mechanic, about brake maintenance. 
"No maintenance at all," he said. And 
he estimated that's in 900 landings. 
Speaking of B. F. Goodrich Expander 
Tube Brakes, Art Jones, co-pilot (lower 
left) added, "We chose them because they 
work smoothly and hold without fading." 

Neither pilot ever worries about wing 
ice. "Our B. F. Goodrich De-Icers never 
let us down. In winter we can fly above 
bad weather," they explained. They 
reported they've had no worries about 
prop ice either with B. F. Goodrich 
Anti-Freeze Fluid Feed Shoes. Mainte- 

Before we left. Chuck Wheeler men- 
tioned that they were so sold on this 


B. F. Goodrich equipment that all of 
them have B. F. (Soodrich Life-Saver 
T ubeless Tires on their cars. 

This interview is more proof of what 
we've been saying right along. That to 
gee the best in safety and dependability, 
it's a good idea to consult with B, F, 
Goodrich engineers before you equip 
your plane. Other B. F. Goodrich prod- 
ucts for aviation include: Pressure Seal- 
ing Zippers, Avtrim. inflatable seals, 
fuel cells, Rivnuts, accessories. Tbe B. F. 
Goodrich Company. Aeronanlical Salej, 
Akron, Ohio. 

B.E Goodrich 
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LIGHTER, MORE RIGID CASTINGS 
MADE WITH DOW MAGNESIUM 


Production economies also offered 
by sand and permanent mold castings 



Ligliter, yet more rigid castings! That’s the big 
advantage of magnesium in sand and permanent 
mold castings. 

By increasing section thickness and adding stiffen- 
ing ribs, greater rigidity is possible. And because of 
magnesium’s high strength to weight ratio, total 
weight can be cut. 

Magnesium also offers outstanding production ad- 
vantages. Chief among tliese is magnesium’s ex- 
cellent machinahility. There arc many instances 
where time saved in machining has lowered the 
cost of the finished part beyond that of any other 


metal. Cutting tools last longer; replacement 
costs and downtime for sharpening and resetting 
are reduced. 

I,ook, too, at tlie cost saving possible in handling. 
Magnesium’s lightness can cut the costs of shipping, 
from raw casting to finished product, lii-plaiit 
materials handling costs can also be reduced 
appreciably when lighter castings are used. 

For further information on the advantages of mag- 
ne.sium, contact your nearest Dow sales office or 
write THE DOW chemical company, Magnesium. 
Department, Midland, Michigan. 


Tenth Annual Meeting, The Magnesium Asseciotion. 

5t. Leuis, Mo. November 15-17 

_yoit can depend on DOW' MAGNESIUM 






1^' FOREMOST IN 
SCIENTIFIC DEVELOPMENT 


IN THE REALM OE EORGING 
DESIGN AND THE DEVELOPMENT 
OF PROPER GRAIN-FLOW, WYMAN- 
60RD0N HAS ORIGINATED MANY 
FORGING DESIGNS WHICH AT THE 
TIME OF THEIR DEVELOPMENT 
WERE CONSIDERED IMPOSSIBLE 
TO PRODUCE BY FORGING. 


WYMAN-GORDON 


Establish! 


WORCESTER. MAi 


^•CHUSETTS 
DETROIT. MICHIGAN 


NEWS DIGEST 


Domest'ic 

Locklieed Xl'AAI is being fitted witli 
a modified Allison turboprop engine, 
and the Navy vetticai-takcoff fighter wilj 
resume its flight test program witliin a 
few weeks. Meanwhile, Convair is flight 
testing its XFY-1, Navy’s other Mro, 
at Brown I'ield near San Diego. 

'I'hird A4D Skyliawk produced by 
Douglas Aircraft Co. at El Segundo, 
Califi, has made its first flight. Some 
changes have been made in the light- 
weight Navy attack aircraft as a result 
of fliglit tests of earlier models. Height 
of tire nose gear has been increased 
to gis c a higher angle of attack on take- 
off for better carrier performance. 

J65 turbojets coming off Wright 
Aeronautical’s production line at Wood- 
Ridge, N. J., are developing about 7,500 
lb. thrust, although official rating is 
7,220 lb. 

Feeder airlines liave set up a three- 
man committee to select a new Wash- 
ington, D. C.. representative for the 
14-meinber conference of local service 
airlines by Nov. 1 to replace Donald 
Nyrop, who resigned Oct. 1 to become 
president of Northwest Orient Airlines 
(Aviation Week Sept. 6, p. 72). 

Sea. Pat McCanan, 78, author of the 
1938 Civil Aeronautics Act and the 
1946 Airport Development Act, early 
supporter of an independent U. S. Air 
Force and sponsor of a comprehensive 
bill rewriting and codifying civil avia- 
tion law, died last week. 

First F-lOOs slated for an operational 
USAF squadron now are ready for de- 
livery at North American Aviation’s 
I.os Angeles plant. They will be as- 
signed to George AFB, Victorville, 
Calif. 

First turboprop simulator for the 
Lockheed C-130 will be designed and 
built by Curtiss-Wright Corp.’s Elec- 
tronics Division at Wood-Ridgo, N. 
under an Air Force contract. 

Lockheed F-80R, USAF's first opera- 
tional jet fighter to set a world's record, 
is being put in the Air Force technical 
museum at Wright Air Development 
Center, Dayton. The F-SOR's record; 
623.8 mph., set June 19. 1947. 

Allison J33-A-35 operated 1,400 hr. 
without overhaul at Tyndall AFB, Fla., 
a service representative reports. 

Fairchild Engine & Airplane Corp. 



has won a new US.AF contract to mod- 
ernize 305 additional C-119Gs at the 
.\ircraft Division’s Hagerstown. Md.. 
]>lanf. The company also received a 
contract for modification of an undis- 
closed number of C-I19s for the Royal 
Canadian Ait Force. 

Autopilot com]>ctition for the North 
.American K-lOO (Aviation Week Sept. 
13, p. 11) has been won by Minneapo- 
lis-Honeywell's new E-10. 


International 

Turbine-powered convcrtiplane that 
uses two multi-blade rotors set hori- 
zontally in the wings is being developed 
by France’s Louis Breguet. During 
takeoffs and landings, vanes over and 
under the rotor wells deflect tlieir slip- 
stream for thrust control. In forward 
flight, the vanes close and normal jet 
power is used. First fliglit is expected 


Cessna Aircraft Co., Wichita, has re- 
ceived a Sl-million fallow on subcon- 
tract from Lockheed Aircraft Corp. for 
work on the T-33 jet trainer. 

U. S. lightplanc builders shipped 247 
utility and executive aircraft at a com- 
bined value of $3,639,000 during Au- 
gust, bringing total deliveries for the 
first eight months of 1954 to 2.151 at 
527,220,000, Aircraft Industries Assn, 
reports. 

Two-place TF-86, North American 
Sabre jet trainer, has started a tour of 
Air Force bases. First TF-86 crashed 
last March (Aviation Week Mar. 29, 
p. 115). 


,A\to Canada's CF-IOS is being stud- 
ied by top officials of Britain's Hawker 
Siddeley group. In Toronto to inspect 
the new supersonic delta-wing fighter 
(Aviatio.n Week June 14. p, 11) are: 
Sir Frank Spriggs, Hawker Siddeley 
president; Sir Tliomas Sopwith, board 
cliairmaii. and Sir Ro\ Dolisoii, man- 

Saab J-29F. new- version uf Sweden’s 
sweptwing jet fighter, will ha\e a modi- 
fied outer wing to raise tlie aircraft’s 
critical Mach number and improve its 
transonic fliglit characteristics. The 
fighter plane’s dc Havilland Ghost 
turbojet now is being fitted with an 
afterburner. 
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A user tells 
how AETCO SERVICE 



As (iesign engineers we gen- 
erally require a diversified 
range of testing facilities. 
Aetco's having equipment cover- 
ing fungus tests, sand and dust, 
salt spray, 400 cycle AC power, 
high and low temperature, alti- 
tude, humidity, performance, 
high pressure hydraulics and 
pneumatics testing and many 
other services has enabled us to 

Aetce also has machine shop 
and welding facilities which can 
expedite certain development 
changes that may be indicated 
from results of preliminary and 
evaluation tests. 

Aetco's engineering and draft- 
ing facilities further can accom- 
modate any drawing changes 
that may be necessarj’ during 
testing periods. 


Our I 


nabled ui 


plete our projects s 
and dispatch, and Aeicos im- 
partial, comprehensive and cer- 
tified test reports were a strong 
factor in reduction of contro- 
versy end time towards the ob- 
taining of approvals on our 


Aetco’s flexibility to adapt test- 
ing procedure with minimum de- 
lay. Their large testing chambers 
can accommodate almost any 
size product in the aircraft field. 
One project included a 5 gajlon 


lulator, which 
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Washington Roundup 



'CRIPPLES IN THE YARD': Rcpublic-Formingdalc last week, showiii| some of the lumdteds of F-84Fs awaiHng modificaHon. 


Republic Problem 

Air Force and Department of Defense officials, includ- 
ing Defense Secretary Charles E. Wilson, clearly arc 
disturbed by tlie production bottleneck at Republic .Air- 
craft. but use carefully weighed words in discussing the 
situation. 

Following a visit of Wilson and otlicr top-fliglit ])ro- 
duction experts to Faimingdalc, L. 1., (Avi.mion Week 
S ept. 27. p- 13) tlic Secretarv blamed earlv troubles 
with the F-84F on the fact that it was cuslicd into 
production. He said lie was “not critical’' of tlic cliangcs 
that had to he made in tooling- 

However, Wilson is determined that soinctliing must 
be done about “the cripples in the yard”-thc planes that 
arc standing outside, awaiting modification beJore USAF 
can accept them. He said Republic’s orders liavc not 
been changed, but commented that "you can kick one 
(aircraft) around long enough that it finally liecomes 
an obsolete plane" and “tliat is like trying to make ’82 
models in ’54." 

New York-Florida Batt’le 

Tlie complicated New Yotk-Floritia route ease is 
dcieloping at Civil Aeronautics Board, but it remains 
to be seen what the final limits of the proceeding will be. 
It could be anything from a relatively simple domestic 
route case to an invofved project including sen icc to sucli 
international points as Montrcal-Toronto-Ottawa, Havana 
and various South American cities. 

A pre-hearing conference attendcrl bv representatives 


of 19 airlines pointed up the problems CAB will face in 
defining the scope of the case. 

The case stems from an 1947 application of Colonial 
■Airlines for extension of its routes from New York and 
Wasliington to Miami svith service to certain interme- 
diate points. Subsequently, a number of carriers have 
filed applications for similar routes or routes which tie 
in ss'ith tlie New York-Florida segment. 

Examiner ’I'homas L. Wtenn said the case should 
be of a domestic nature, but many observers felt it would 
be difficult to confine it to this, since Colonial serves 
Canadian points. Northeast, another applicant, also has 
Canadian routes, and some airlines felt that tlie inclusion 
of these iiortlicni international ]X>inls justified considera- 
tion of applications for service to Havana and points 
south. 

Navy Research Depufy 

Appointment of Capt. Leonidas D. Coates as new 
Deputy and Assistant Chief of the Office of Naval 
Research insures continued attention to aeronautical 
affairs in this branch of the service. 

Capt. Coates is an aeronautical engineer with long 
experience in the Bureau of Aeronautics, where he was 
Deputy Director of the Aircraft Division, director of 
the Guided Missiles Division and Deputs' to the Assist- 
ant Chief for Rcsearcli and Development. ONR policy 
calk for one of tlic top jobs to be filled bv an air officer, 
the other bv a seafaring man. New chief of ONR is 
Rear Adm. F. R. Fiirth, who replaced a Navv flier, Rear 
Adm. C. M, Bolster. —Washington staff 
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WHO'S WHERE 


In the Front Office 

Bcmaid L, Whelan, general manager of 
Sikorsky Aircraft Division of United Aircraft 
Corn., has been elected a vice president of 
UAC and, along with Erie Martin, general 
manager of UAC’.s Hamilton Standard Di- 
vision, appointed to the UAC operating and 
policy committee. Both Whelan and Mar- 
tin will continue as general managen of 
their respective divisions. Martin became a 
vice president in 1952. 

Max King has resigned as vice president- 
advertising and public relations for South- 

Edward A. RItti is new general manager 
of Piasccki Helicopter Co. of Canada, Ltd., 
Arnprior. Ont.. succeeding J. C. Chaclcson, 
who resigned. 

)ohn W, Kelly has become vice presi- 
dent-enpneerin^for General Metals Corp.’s 

aget and sccreQry'-treasuKr of ^ell .\irccaft 
Coip.p has been elected a director of .As- 
sociated Industries of New York State, Inc. 

Chanfjf.9 

K. M. hfiller has been promoted by 
Lear. Inc., to assistant general manager of 
the Research and Development Division, 

Charles W, Sawhill is new gencial sates 
manaeer of .Actoquip Corp.'s West Coast 
subsimarv, .Aero-Coupling Corp., Burbank, 

William O. Boschen has been appointed 
sales director for Avien, Inc., W oodsidc, 
N. Y. 

H. C. McDaniel has become technical 
information manager for Westinghouse 
Electric Corp., Pittsburgh, succeeding C. A. 
Scarlott, who has joined Stanford Research 
Institute at Palo Alto, Calif., as manager 
of technical information services. R. W. 
Dodge is new editor of the Westinghouse 

"rIS R®a'ine has been named chief 
engineer for Mullenbach Electrical Manu- 
facturing Co.'s Electronics Division, Los 

^lank G. .Andrews has joined the faculty 
of the flight Safety Training Division of 
the University of Southern California, Los 
Angeles. 


Honors and Elections 

Andrew B, Shea, president of Pan .Ameti- 
can-Crace .Aiiwav's. Iras been awarded Chile's 
Order of Merit, grade of Great Commander, 
for his work in developing the airline. 

Jacqueline Cochran, first woman to fly 
faster than sound, has won the Interna- 
tional .Air Federation’s Cold Medal as the 
outstanding pilot of 1954. 

Ll. Coi. Floyd J. Sweet (USAF) has been 
elected president of the Soaring Society of 
America, succeeding Jon D. CSrsev. SSA 
officers re elected for 1954-1955: Dl, Wolf- 
gang Klemperer, honorary vice president; 
Capt. Ralph S. Bamaby (USN Ret.). East 
Coast vice president; Theodore Nelson, 


West 
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INDUSTRY OBSERVER 

(Editor’s Note: This column was written by Aviation Week editors who 
attended the SBAC flying display at Famborough, the MTA meeting in 
i’aris and visited airlines and aircraft plants in Europe.) 

► American aircraft and engine manufacturers arc in the midst of an in- 
tensive sales campaign among European airlines aimed at combating com- 
petition from British gas turbine equipment. Boeing team lieadcd by sales 
manager Ralph Bell is plugging the enlarged version of the Model 707 jet 
transport. Douglas officials, Im by Arthur Raymond, vice president for 
engineering, and Nat Paschall, vice president for commercial sales, are 
talking DC-7C for nonstop trans-Atlantic operations. Pratt & Whitney 
Aircraft men arc trying to interest foreign airlines in the new supercharged 
version of the Wasp Major for possible use on the DC-7. Lockheed is push- 
ing its T34-powercd Super Constellation. 

► European airline circles are buzzing with luinots of Douglas Aiiaaft's 
twin-engiac gas turbine-powered helicopter project aimed at icplaciog the 
DC-3 in the world airline maricct. IndicatiODS are it will be a 40-passengcr 
version grossing 50,000 lb. and powered by two gas turbines offering single 
engine performance. It is designed with rotors located on each side of the 
fuselage rather than fore and aft as in Piasecki designs. Douglas is extremely 
interested in the RoUs-Royce R. B. 109 turboprop of about 4,000 cslip. as a 
|>owcrplant for this helicopter. 

► Armstrong Siddeley Motors has organized a special rocket division to 
push development of liquid-fueled rockets. Firm already has developed 
Snarler. a 2.000-lb.-thrust. liquid-fueled rocket and is working on the 
Screamer, a project still under security wraps. 

► Hawker’s Hunter now has its four 30-mm. Aden guns mounted in a re- 
movable armament package similar to the aciangenicnt of cannon on the 
Russian MiG-15, 

► International Air Transport Assn, organized a helicopter committee at its 
Paris meeting under the chairmanship of A, V. J. Vemieuwe, copter trans- 
port pioneer and operations manager of Sabena Belgian Airlines. First 
meeting is scheduled for November in Montreal. Membership will be 
open to non lA'TA mcmbeis who are engaged in helicopter transport 
operations. 

► Dc HaviUand has its Super Sprite cold rocket packaged for quick attach- 
ment to figlitcrs and bombers for auxiliary takeoff and climb power. Super 
Sprite package has parachute recovery gear to float down after it k fetti- 
.soned from airborne planes. The rocket produces 4,200 lb. thrust for 40 
seconds and weighs 1,900 1b. fully installed with fuel in the jettisonable 
package. 

► 'J’he French are interested in obtaining the Pratt & Whitney Aircraft J57 
turbojet to power the Sud-Ouest Vautour bomber, scheduled for production 
for tlie Frencli air force and NATO units. The Vautour is a twin-engine 
ground attack plane in the 600-mph. class, powered by two Sneema Atar 
lOlB turbojets- USAF security restrictions are likely to kill this deal, since 
poliev refuses to allow foreign export of the J57. 

► Bristol is developing a variety of drop tanks for British aircraft, including 
specially tailored drop tanks for longrangc vcisiona of tJie Canberra 
bomber. One 100-gal. drop tank design has been successfully test flown 
on a Hawker Hunter at supersonic spee^. 

► lATA member airlines are taking a closer look at mixed-class service on 
the same aircraft with a view toward abandoning the idea. A great number 
are finding that they will be refusing passengers in one class which may be 
overloaded while having empty seats in the other section. 

► In another effort to reduce future operating cost. lATA aiilbes arc at- 
tempting to present manufacturers with specmcations for a cheap turbine 
fuel in ffie hope that they will design their engines accordingly. 
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Sabena Maps Big Copter Service Buildup 



By Rolic-rl HoU 

Brussels— A major expansion of trans- 
port hclicoptt-T operations is planned 
b'- S.ibcna Bel|iaa Airlines as a result 
of 12 montlis' operation of the world's 
first sclicdnied transport copter sersate. 

Sabena nose operates a biO-niilc pas- 
senger and mail network with four 
sikorskv S-5s helicopters. 

•Major features of the expansion plan, 
described to ,A\ i.stion by Sabena 

officials, are; 

• Construction of a $33-niillion down- 
town rooftop heliport building as the 
Imb of the new copter network. Site 
of the present Sabena surface heliport 
is a fivc-iniinite walk from the center 
of tlic Brussels business district. 

I'he heliport is planned to be built 
in three increments. The first, aimed at 
lieing operational in 1958, 'vill cost 
511 million and will handle as mnnv 
as six twin-engine. -lO-passenger cop- 
ters at the same time. 

• Expansion of the present single- 
engine helicopter scrx-iccs next year to 


Exclusive Series 

intcrnationu|‘ ' scheduled ‘ helicopter 
transport sersree bv the cxcciiHve editor 
of .\viatioii Week who flew the heli- 

.Sabena officials. 
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tap such new markets as the prosperous 
German Ruhr and the Saar districts. 

• Deselopmcnt of an intensive copter 
network within a 200-niile radius of 
Brussels is being activelv planned. 'Ihis 
service must await twin-engine eopteis 
carrying -10 passengers and cruising 
more than I 50 mph. 

Sabena officials told ,\via i io.s \5 'f.ek 
the first sear’s operation cons’inced 
them tlies- arc on the right track svith 
their line of helicopter development. 
'I’he uiriinc ended it.s first copter year 
Sept. 1 . 

► Population Factor— The kes’ to Sabe- 
na's intense interest in helicopters is 
a combination of geography and popu- 
lation that has Brussels ns the hub in 
an area containing 74 million persons 
and 130 towns, each svitli more than 
30,000 inhabitants. 

All of this is within a 200-milc radius 
of Brussels, including the German 
Ruhr and Saar, the giant ports of -Ant- 
werp and Rntfcrdam, the heavy indus- 
trial areas in northern France and 
Belgium and the great population cen- 
ters of London and Paris. 

In contrast, a similar circle around 
New York City would vicld only 22 
million persons. 

Sabena believes this is the best ter- 
ritorv in the world to develop transport 
copter operations. It promises heaw 
dis’idends if tapped eorrcctlv. says the 

► Fnhirc Planning— Sabena cites three 
major points learned during the first 
vear’s operation of regularlv scheduled 
passenger, mail and express service 
that pave the way for future copter 
development, 'lliev are: 

• Helicopter service proved reliable. 
The Belgian airline flew 20,000 pas- 
sengers and 6,000 hours with a perfect 
safetv record. During this period, 
Sabena had only two eneine failures 
and both times made safe aiitorota- 
tional landings. 

Sclicdiilc reliabilitv was 83%, This 

is n good figure considering the copter 
i.s restricted to visual fliglit regulations 
and operational techiiitjiics still are 
dcsetoping. 

Tlic svorst month svas foggv Dcccm- 
lx;r, with 61% of scheduled operations 
carried out. Since Match, schedule re- 
liabilih- has averaged better than 90%. 
with a high in Augnst of 93%. This 
is not bad compared with similar c.irlv 
days of fi.xed-wing transports. Sabena 
averaged a surprisingly liigh six-hour 
daily ntilization of its copters, equal- 
ling the Belgian line’s Coiwair record. 

• Helicopter service proved to be a 
genuine feeder for fixed-wing sciriccs. 
pouring in 3,800 passaigers to Subena’s 
Inngrangc services to tbc Congo, the 
U. S. and soutliem Europe bv wav of 
direct conncctioii.s at Mclsbtnck .Air- 
port. tbc airline's Brassels terminal. 

The additional revenue gained bv 
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Sabena from these passengers, some 
diverted from competing airlines, en- 
abled the Belgian carrier to break even 
on the first year of copter operations, 
c'cn though the direct operating bal- 
ance sheet was in the ted. Sabena is 
counting licavily on siphoning pa.ssen- 
gen through the Brussels hub because 
of attractive copter connections in the 
surrounding territory. 

• Tlie helicopter created a demand for 
a new type of inferurban air service foi 
northwestern Kuropc, .\bout 15% of 
the copter passengers never before liad 
flown in anv hpc of aircraft. Most of 
these customers flew on intemrhan 
business and not as pas,sengers for con- 
necting fixed-ssing services. 

.Salicna now is besieged w ith requests 
from the burgomasters of tosvns in Ger- 
many. Holland. Belgium and France to 
extend the service, linking their com- 
munities with the copter network. The 
airline is convinced of the soundness 
of tapping this new market, although 
equipment problems pres ent immediate 
full cxploihtion. 

► Best Copter Bet— .Mthough Sabena 
plans a limited expansion of its present 
services uitli Sikorsky copters-angling 
for the purchase of an additional pair 
for the new services— major expansion 
assnits the arrival of a new tspc of trans- 
port equipment featuring 40-passenger 
capacity, twin engines witli single en- 


gine pcrfonnance, faster cruising speeds 
and instrument flight capabilities, 

The Sikorsky S-56, now getting into 
production at Bridgeport, Conn., ap- 
pears to be the best bet at the moment. 
But there is intense interest shown by 
Sabena and other potential European 
operators-such as Ait France. KLM 
Rojal Dutch Airlines and British Euro- 
pean Airwavs-in the new Douglas heli- 
copter project (Sec page lli. 

Operators ate keen on gas turbine- 
powered helicopters because of intcnial 

reduction. 

Oddly enough, during the 18.000 
Sikonkv helicopter landing-, and take- 
offs from Kuropcnii cities in four conii- 
tries. Salicna received only one noise 
complaint from local residents. 

► 1958 Coal-Sabcna is confident the 
twin-engine commercial helicopter will 
be operational in 1958 and is gaging 
construction of its downtown Brussels 
lieliport accordinglv. llic Belgian air- 
line plans to be rcadv for opcnitions in 
time for the Brussels 1958 international 

Tlie heliport is an ambitious project, 
Sabena believes the looftnp heliport is 
the answer to future commcrci.il opera- 

“Uiiless yon bring the liclico|itcTS to 
the citv centers sou lose the biggest 
competitisc adsaiitage." sais \'. f. 
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Vemieuwc, Sabena's operations man- 
ager and a pioneer copter pilot- "We 
refuse to operate into any cits’ where 
«c cannot get downtown landing 
rights." 

► Ohstmetion Topper-Tlic new Brus- 
sels heliport will be five stories high 
with the landing platform S8 feet above 
the ground, topping all surrounding 
obstructions. 

The main Bmssels-to-.'Vnhverp high- 
way will run through the first floor, 
flanked hv four square main bastion.s 
supporting a pre-strcsscd concrete roof. 
There is no internal column support for 
the landing platform. The roof is 
stressed to handle 50,000 lb. copters 
up to six at 3 time and resist 35,000- 
lb. imp,icts to 3.5Cs. 

The passenger, mail and freight 
terminals and commercial offices will 
be housed in the four columns. Tlic 
circular interior is not broken by col- 
umns and is used as a parking garage for 
the convenience of passengers using the 

••\n aircraft carricr-hpc eleiator op- 
erates from the roof, bringing ground^ 
copters to the maintenance sliops On 
the floor below. 

Sabena believes folding main rotors 
will be needed but tail folding will not 
be necessarv’ with its 100-foot elevators. 

Provisions for a bus station also are 
made on the first floor to speed passen- 
gers to their connections for ultimate 
destinations. 

The airline believes rooftop heliports 
for outlying towns in the network are a 
good ins’cstment since they will gather 
rents from commercial office space. 

► TTiree-Stage Expansion— Sabena plans 
its copter expansion program in three 
stages in the following chronological 
order: 

• First: Competition with present 

fixed-wing service on short hauls up to 
250 miles. Kev to this competition is 
sersneo from center to center bv heli- 

emieuwe believes that Sabena's op- 
erations plus experiments he has made 
with flights from Brussels to London 
and Paris prove that copters can cut 
the ccnter-to<entct time of fixed-wing 
flights and airport buses bv half 
(Avi.vtion Week Aug. 30, p. 221. The 
average speed now of this combination 
averages 57 mph. Even the 90-mph, 
cruising speed of the Sikorskys easily 
exceeds the combination time. 

Example: Time from Paris to Brus- 
sels nmv’ is three hours 25 minutes by 
the fixed-wing and bus combination. 
Sabena flew a fullv loaded Sikorsky 
from the Brussels heliport to downtown 
Paris, landing in a park opposite the 
Invalides central air terminal, in one 
hour 55 minutes. Another e.xamplc is 
Sabena's 65-minute regular service from 
the center of Brussels to downtown 
Rotterdam, compared with three hours 



by auto and two hours 20 minutes by 

Sabena copters requite one hour 35 
minutes for a flight from the center of 
Cologne to Brussels with a single cus- 
tom.s and immigration check, com- 
pared with hours on a rail trip through 
German, Dutch and Belgian border 
routines. 

'ITie average rail speed between Euro- 
pean terminals is 39 mph.. reduced to 
21 mph. when ferries across the chan- 
nel are required. With the 150-mph. 
cruising speed of new hebcopters, 
Sabena predicts a hcas-y siphoning of 
business from surface traffic. 

Fares are the competitive problem in 
this type of business. Sabena concedes 
that tlie copter will be more expensive 
to operate in the foreseeable future than 
the fixed-wing transport. However, the 
airline also fels that in order to com- 
pete it must keep copter fares equal to 
those of fixed-wing transports. 

Tliis offers the helicopter an actual 
fare advantage competitively, since 
charges for airport Suses and other 
extras, not necessary with copter service, 
must be added to the fixed-sving price. 

• Second: Sabena plans to use its ex- 
tension of the copter service to tap new 
markets for its fixed-wing longrange 
services. Most locations in the Belgian 
line’s present and future network do not 
have airports. It requires a two to four- 
hour drive to reacli the nearest fixed- 
wing terminal. By providing fast, con- 
venient connections to Sabena services 
by way of Melsbroek. the canier hopes 
to generate new airline business on a 
significant scale. 

Sabena estimates that in the future 
it can get 25% of the copter passengers 
onto fixed-wing services and the revenue 
will support the direct operating costs of 
the helicopters. 

• Third; Sabena will use the helicopter 
to create a new type of intciurban air 
traffic. The airline feels that most of 
the 15% of its passengers who last year 
traveled by helicopter for their first 
flights represent the beginning of this 
intenirban traffic. 


llic geographic location of Brussels 
appears to offer Sabena a better possi- 
bility of developing this type of opera- 
tion than most other European airlincs- 
The area within 250 miles around Brus- 
sels is a busv industrial and trading 
region, traversed intensely by business- 
men. Sabena must create new air- 
routes for this traffic. 

► Profit Key-The key to profits in this 
t)pe of service is frequent stops to pick 
up and discharge passetigers. Sabena 
is strongly conscious that time on the 
ground severely cuts block spe^s. and 
the airline is developing special tech- 
niques that cut the ground time to an 
average of three minutes per stop. The 
Belgian carrier also is showing great in- 
terest in exploiting local fairs and ex- 
positions to generate interurban traffic. 

Tiic most successful to date was an 
ail-day excursion during the roring over 
tlic tulip fields of Hollanrf, Sabena 
flew 4.000 p.Tssengers over the tulip 
fields at an altitude of 100 feet and pro- 
vided a stop for inspection from the 
ground and a visit to a famous Dutch 
museum. The roundtrip fare from 
Brussels, including lunch, was $29. 

Since the regular transport schetlules 
operate only on weekdays, Sabena kept 
its copters busy on Sundays flying tours 
to Waterloo battlefield from Brussels. 
These tours were so popular that 
Sabena had to limit them because the 

E ilots were exceeding their monthly 
ying time quotas. 

► U. S. Tourist Offer— Next spring 
Sabena hopes to develop the tulip field 
tours from as far away as the U. S. by 
offering a package tour to U. S. buyers 
that would indude the trans-Atlantic 
flight and a copter surveillance of the 
tulip fields in ^ull bloom. 

The Belgian airline now operates four 
dailv roundtrips on routes from the hub 
at Brussels to Rotterdam, Lille. Liege 
and Cologne-Bonn and a 250-mile nuil 
circuit that passes through Belgium's 
coal-rainiug district. 

A total of 20,000 passengers was car- 
ried by Sabena— 13.000 on the regular 
routes, 4.000 on tulip field excursions 
and the rest on promotional trips. 

Summing up the first year’s experi- 
ence, Vemieuwe says: “We now know 
that we ate on the right track and we 
know in which direction to move for 
the future." 

Some F-107 Details 

North American Aviation’s F-107 
day superiority fighter will have an ex- 
tremdv thin 5% wing. Su’cepback is 
same as F-100. 

The F-107, designation for the 
F-IOOB, is scheduled for an improved 
version of the Pratt & Whitney Air- 
craft J57 engine with 15.000-lb-'thrust 
rating. It will carry a radome in the 
noise, with the air scoop underneath. 
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U. S. Tags Combat Names to Red Planes 


U.S. armed forces arc assigning code 
names to Russian military aircraft and 
soon uill issue training aids to speed 
recognition by spotters in event of 
cnaiiy attack, llie code names are 
patterned after the system used in 
World War II for Japanese aircraft. 

Twelve Soviet planes so far have been 
listed and more designations will fol- 
lou' svith distribution of training aid 
charts showing silhouettes and pictures 
of known Red aircraft with their mili- 
hiry dcsigmitiuns and code names. 

► Red Airpower— Disclosure of the new 
program followed publication of an 
evaluation of Soviet air capabilities in 
Naval Aviation News, official publica- 
tion of the Chief of Nas’al Operations 
and the Bureau of Aeronautics. Six of 
the code names were used for the first 

The article also included the fiist pic- 
ture. an artist’s drawing, of the new 
sweptwing twin-jet bomber unveiled in 
Moscow at this year’s Xtay Day celebra- 


’The drawings were made by Edgar BOSUN is twin-jet naval bomber with more than 600-mi. radius, designed to harass shipping. 
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^\'ischlmu•«ki, BuAcr iirtist, from actual 
j>liotogiaplis. 

'I'lic niagjziiit's cvaliiatioii of Red 
aiqjouct is concerned aitircly witli 
Soviet ability to attack Allied sliipping 
and inlcrfitc with sea 0|X.Tiitioiis in 
oent of a war in Kurope. There is 
brief mention of strategic or Lictical 
use of the' aircraft in land warfare. 

► h'. B and C-.\ireraff with code names 
in the article: 

• Bison. ,1 four-jet, sweptwing bomber 
first displayed at the May Day celebra- 
tion ill Nioscow, It is similar to the 
Boeing in size. 

• Badger, i t« in-jot, swephving boinbct. 

• Bull, a copy of the U, S. B-29 medium 
bomber. It is kiionii as the Tu-4. 

• Butcher or II-2S, 'Ihis is a twin-jet, 
straightniiig icrsion of the Badger, dat- 
ing from Ibid. 

• Bosun, light twill-jet homher with a 
sti.iiglit «mg, used by Riisviiiu luivv 

• Bob, the 1 m, described .is an obso- 
lete tnni-engiiie propeller bonilier. 

The \IiC-M fighter also is men- 
tioned, belt no eiiile name i.s giieii for 
the airer.ift. 

I'lillowing piiblic.itioii of the Nas'al 

closed M\ .idditional code names to 
.•\vi.uios Wi.i-K. Thev arc Timg 
del Ilk I rank (Yak-?). Coach (11-12). 
Buck rlV-2). Rat (Tii-2) and Beast 
(IMfll. 

These n.inies indicate the code sys- 
tem will use names beginning evilii 
I' for fighters. B for bombers and C for 
cargo or transport types. 

► Sea .\rtacks— N'as'al .Aviation News 
,sa\s the Reel air force todai' inelndcs 
about :n,nn(l aircraft. Krom Hie Nasy’s 
I'icnpomt. the article declares, these 
planes uniihl he e.ipihlc of attacking 
Allied ,se.! nimemcnts in three mats: 

• Bv "coiicerted air action oier mcr- 
cliaiit comoys or nasal scsscls svithin 
fighter range of Soviet air bases (-100 
to ino nautical miles)-” 

• Bv "cffectisc low-altitude attacks, in- 
cluding attacks on niercliant com-os's 
and nasal sessels, out to 6fl0 nautical 
miles from Sosict bases using jet light 
bombcr.s." 

• Hs "locating and attacking shipping 
bevond 1,400 nautical miles from 
Sosict h.ises using Bull Tu-4 (B-29- 
type) mediiini bombers, or twin-jet. 
ssseptsviiig medium bombers oiiernting 
at medium or high altitudes. These 
planes also could furnish reconnais- 
sance and direction to Sos’ict subma- 
rines in attacks on shipping." 

The magazine says Russia docs not 
have any airaaft carriers, hut the Red 
navy has aviation units 0|>erating from 
sliorc bases. 

In the esent of a ssiir in Kiirope. 
it predicts, tlic Russians might decide 
that a blockade of tlic continent would 
not he necessary. 

This would be tnic if the Red armies 


jirocccded on scliedule in mcmmiiing 
Ihe denioctacies. If tliis failed, the 
ni.igazinc says, Russia already has air 
bases to "launch attacks ... on Allied 
.«liip|5ing in the Knglish Channel, the 
N'orth Sea, tlic Norwegian Sea and upon 
ei cry port in northwestern Europe." 

► I' brmidablc M'capons— “Ihe ability of 

anti-shipping mission is limited by its 
size," tlic article reports. “If the Soviets 
wislied. therefore, to utilize the Bull 
(Tu-4) for nai'al purposes, they could 
as.sign some to tlic navy or could order 
Ihe Bulls to perform naval missions. . . . 

"The Soviet's Butcher (11-28) twin- 
jet liglit bomlicr and a later twin-jet 
bomtir. Bosun, with approximatelv the 
same capibilities can botli carrv a greater 


By William J. Coii^rhlin 

I.os Angeles— .An economic readjust- 
ment now under way among aircraft 
siihcontrjctors is being watched closelv 
by both industry and government offi- 
cials. It is not yet a crisis. It could be. 

Tlic economic reshuffle has been pre- 
ci|iitated by several developments that 
followed the ccmchision of the Korean 

• -Ait Force eutlwck and strctcliout- 
This not only has reduced the dollar 
volume of government spending avail- 
able to snull businesses as prime con- 
tracts but means major airframe plants 
arc reducing tlie amount of subcon- 
tracted nork due to the increased time 
available in tlicir own facilities. 

• Intense price competition, forced by 
an excessive number of firms competing 
for a inucli smaller volume of business. 

• Increasing complexity of military air- 
craft and missiles, reducing the minibcT 
of items small business is ca]>ablc of 
producing (.AviATtON AA'tnic Sept. 27, p. 
!9). 

► Tlircals— 1 he situation conlains tliese 
threats to tlic wcll-lieing of tlie aircraft 
industry: 

• Nfany small firms arc being forced 
out of business or out of the aircraft 
industry, narrowing the base a\-.iilablc 
for mobilization in an emergency. 

• Research and development efforts in 
the accessory and component fields arc 
being cut back. 

'I'o meet the keen competition, ac- 
cessory and component manufacturers 
arc reducing profit margins to the point 
where there arc not enough funds asrail- 
ablc for research. 

► Inevitable Clash— One surface indica- 


utdiiancc load at approximately twice 
the speed of the obsolete Bob (II-4) 
twin-ciigiiied propeller bomber. 

“AVitiiin a combat radius of more 
than 600 nautical miles, these twin-jet 
aircraft should be foriiridable weapons 
in anti-shipping attacks. E'oi distances 
beyond the 600-nautical miles radius, 
the larger sweptwing twin-jet bomber 
aircraft seen in May should be cs’cn 
more formidable with their increased 
performance." 

The magazine says Russia will be 
prepared to enter another war with 
more tlian five times the numbcT of air- 
craft tlic Nazis had on hand when they 
started World \\'ar II- It adds that 
Mo.scow is detcmiined not to lag in the 
dc'clopment of airpower. 


tion of the gathering storm is the recent 
formation on the \\'cst Coast of two 
organizatioiis of subcontractors. .At least 
one of these plans expansion into a na- 
tional association. 

While not competing openly with the 
Aircraft Industries Assn., it is inevitable 
(hat these groups will clash with air- 
frame maniifiicturcrs on the question of 
les-s siibeoiitractiiig being done by the 
primes. 

Their reason for organizing is simple: 
They want to maintain a large volume 
of subcontracting- The motive is not 
entirely selfish. Small business leaders 
bclici c tlicy can do a better job on many 
contracts at lower cost than kirgc con- 

Tlici’ svatn that a trend away from 
subcontracting inav destroy a segment 
of tlic industry tliat is vital in time of 
emergency. 

► Inherent I9anger— Top Air Force offi- 
cials ill Washington, D. C„ concerned 
over the dangers inherent in the situa- 
tion, are faced witli Hie problem of 
deciding how much subcontracting is 
necessary to keep the industry liealthy. 

Can government-owned facilities at 
major aircraft plants be allowed to stand 
idle in order to maintain the |irc.scnt 
subcontracting pattern? 

At wliat point does this begin to con- 
flict with the Eisenhower Administra- 
tion's driie to cut costs whereicr possi- 
ble? 

USAF is seeking a compromise solu- 
tion but is finding it difficult to know at 
what point to begin to compromise, 

► How Critical?-Conflicting opinions 
on the SCTioiisncss of the situation are 
clouding the issue further. Just how 
critica! is it? 


Trends in Subcontracting — Second in a Series 

Small Business Fights for Survival 

Specialists and jobber,* organize in their bid for more 
-AF contracts, cut internal costs — such as research. 
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"There definitely is not an economic 
crisis," one government official asserts- 
"There ha.s been a slight readjustment 
but it certainly cannot be called a re- 
cession. The statement that the primes 
are pulling business back to tlienisclvcs 
is greatly exaggerated." 

")ust tlic other day." says a subcon- 
tractor, "we were adi iscd by one of our 
prime contractors, who recently was 
granted by the military services a S9.3- 
million expansion, that our company 
can e.speet the volume iionnally sub- 
contracted to us to decrease to zero 
within tlie next six nioiitlis. We hiwe 
been running approximately S30,000 
per month witli this prime over Hie last 

"The decision of this prime was not 
based on our efficiency or perfotmance, 
quality or price. The pressure on the 
prime to keep hisgovcmnicnt-fumished 
l.icilitics occiipicir prompted tliis do- 

“Since the start of Hie Korean inci- 
dent, small business p.irticipation in the 
total aircraft proenrement program has 
risen to nearly 10?4 of the total Air 
Force budget today." says a IISAF pro- 

"Our figures sliow a large iiumhcr of 
aircraft subcontracting firms have gone 
out of business in this area within tlic 
past year,” says a Small Business Ad- 
ministration official in Los Angclcs- 

It is plain that when yon talk about 
economic crisis in the subcontracting 
level of the aircraft industry, many are 
not speaking the same language. 

► Specialists, Jobbeis-Beforc you cm 
analyze the problems of the subcontrac- 
tor. you must know what type of suh- 

The siihcontiacting groups might be 
broken down this way: 

• Highly specialized finns turning nut 
ill ionic components, fuel pumps, oxygen 
equipment or other proifucts of aii ac- 
cessory nature. 

Pespite certain dangers iiilicrait in 
the air weapons system concept, contrac- 
tors fiiinislimg tlii.s type of product 
lirobably always will be futnisbing it 
because airframe nianiifactiiters will not 
go to the expense of producing these 
items in their own plants. These finns. 
however, are facing economic difficul- 
ties of their own. not connected with 
anv pullback of subcontracted business 
into prime plants. 

Specialized subcontractors such as 
foundries and heavy machine shops also 
might he placed in this group. Many 
of tlie inanufactiircrs in this group do 
not fall within the accented definition 
of small business since they haic more 
than 500 emoloyes. 

• I.CSS snecialized subcontractors, such 
as job shops turning out slieet metal 
wing sections or fuselage units. 

Tliis group is hard hit bi slack periods 
in which prime contractors do work in 
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ing it. 

Ilietc can be no question tliat Hie 
volume of subcontracting lias been re- 
duced by a large amount. But percent- 
iigew'ise, the figures arc not as alarming 
as tlicv are when considered in dollar 

In fiscal 1954, there was S3 billion 
less available to siihconttactors from 
the major airframe jilants than in 1953. 
But the airframe plants subcontracted 
<>nly about 10% less of the dollar vol- 
ume received by them tlian they did the 
previous year, Tliis 10% represents the 
size of the so-called "pullback" by the 
; irframe plants, not the dollar figiirc- 

It is the reduefion in dollar volume 
that is causing the difficultv. 

► Competition-Ill pointing out that 
the problems of small business Stem 
from the reduction in dollar volume, 
not from extensive reduction of sub- 
contracting by prime manufactiiters, 
the director of material for North Amer- 
ican Aviation, RuloiiNagclv, says: "F.co- 
iiomic problems of the group haie not 
been caused by any large pullback. It 
is a matter of competition- 

"If they can't eomixitc-pricc. de- 
livery and product-wise— they haie to 

Homer Rhoads, president of Ilydro- 
,Aire, an accessory firm, is inclined to 
agree. "Hie component field was over- 
extended during the Korean emer- 
gency,” Rhoads says. "Now there is a 
surplus of component nianufactming 
facilities. The price competition tliere- 
fore is terrific. .A wccding-oiit is going 
on. It’s a temporary period, but we 
have to pull in our horns and weather 
it.” 

► Surviving the Storm— What are sub- 
contractors doing in their efforts to sut- 
live this economic storm? Some com- 
[lanics. like Hydro-Aire, arc streamlin- 
ing their operations internally to obtain 
firmer financial footing. Otliers are ap- 
pealing to Congress and to tlic Admin- 


istration to strengthen tlie position of 
Ihe subcontractors in the nation's mo- 
bilization program. 

.A number of firms have decided that 
ill dealing with the govcminent and 
w ith prime mamifaehircrs, strength lies 
in iiiimhcrs. 

Two separate organizations of sub- 
lontractors have .sprung up on the West 
Coast out of this "united we stand, 
divided we fall" thinking. One is the 
Small Defense Industries .Assn.; the 
other is the Aircraft Parts Manufactur- 
ing Assn. These two groups will he dis- 
cussed ill detail later. 

► 'Typical SiH'cialist- The position of 
HydroAire, which manufactures such 
accessories as fuel pumps and is edging 
into the avionics field, is worthy of 
further study. AVith approximately 1,- 
000 employes and a yt-arly volume be- 
tween S13 million and S14 million, it 
is a typical specialist. 

President Rlioads has decided to keep 
Hvdro-Aitc, a member of Aircraft In- 
cliistrics Assn., out of the two new or- 
ganizaitioiis of subcontractors. Many of 
the large component and accessory man- 
ufacturers have made the same decision. 

Majority of the membersliip of the 
new associations is from the second 
gioup, the less specialized subcontrac- 
tors doing little original design work. 

► Research Burden— Problems of the ac- 
ccssorv manufacturers, carrying the bur- 
den nf their own research and develop- 
ment efforts, arc somewhat different 
tlian those of subcontractars who do lit- 
tle or no engineering of tlicir own. 

Hvdro-Airc’s president lists these 
problems resulting from the intensive 
price competition in his field; 

• Inability to obtain Mifficiciit profit 
margin to cooperate with airframe man- 
ufacturers in development of units both 
know will be needed in the next three 

^ Since the subcontractors cannot af- 
ford their own research, this means the 
primes niav be forced to do it under 
tlic weapon svxtcms concept- The al- 
ternative is for the gavemment or the 
prime iiianufactiiter to finance research 
bv the component manufacturers. 

• 'Too narrow profit margin means that 
in the event of an unforeseen difficulty, 
t!;e subcontractor's profit is wiped out. 

• Lack of sufficient profit reduces the 
subcontractor's ability to bid on a num- 
ber of forthcoming projects, since there 
is no money to finance this type of en- 
gineering. 

It niav cost an accossorv manufac- 
turer anywhere from 100 to 1,000 engi- 
neering hours, at an engineering over- 
head of S8 an hour, to bid on a pro- 
posal along with perhaps a dozen other 
firms. Perliaps once in five times, he 
will get Hic contract. Tlic cost of engi- 
neering the four unsuccessful bids must 
be absorbed bv tlie subcontractor. 

Shmdardization might help this by 
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requiring less expenditure on prototx’pe 
items not likely to pay off. But stand- 
ardization thus far has been difficult to 
achieve. 

► Widening the Margin— "It all goes 
back to one basic thing," says Rhoads. 
"We’re not getting enough for out 
products.” 

There are two ways to widen a profit 
margin. One is from the top, by in- 
creasing the price you charge. TTie 
present competitive situation makes that 
extremely difficult. The other is from 
the bottom, by reducing what it costs 
you to make the product. That is what 
Hydro-Aire is doing. 

"We have to treat this coldblood- 
edly," the company's president savs. 
“We have to cut back some of the 
money going into research and develop- 
ment on things we would like to go 
into. We're preparing to be the fittest 
ill a battle for survival of the fittest- 

"Tlie sales department actually is 
turning down proposals. There is no 
lack of business, but it is a question of 
how much of our own monev we can 
afford to spend. We are going to pull 
in our horns and take only the business 
wliich we can afford while maintaining 
a high standard of quality. The ones 
who will stay in business arc those who 
will keep enough money coming in to 
maintain top quality. 

"On some proposals, we are just go- 
ing to have to sit out the dance in order 
to survive." 

► Possible SoUitioD— Rhoads offers one 
solution to tlicse problems. Under the 
weapon systems concept, he points out, 
the prime contractor is given more re- 
sponsibility and authority. Whv does 
the prime not turn around and pass 
along some of that responsibilitv? 

"He could pass out some design studv 
contracts to finance research in the ac- 
cessory field.” Rhoads suggests. 

If something like this is not done, the 
Hydro-Aire president warns, the inabil- 
ity to spend money on component re- 
search will .slow the whole aircraft de- 
s elopmeot cycle. 

"Those of us in the accessory business 
will not be able to keep ahead of re- 
quirements and will have to wait until 
the money becomes available. Often 
that will be too late." 

►Greatest Danger— Perhaps tliat is tlic 
greatest danger in this group during tlie 
period of economic readjushnent: the 
intensive competition is resulting in 
profit margins so narrow that monev to 
finance further research and develop- 
ment may be lacking. 

This is a problem that time probably 
will solve by reducing the number of 
firms competing in the field. 

The shift in the other subcontracting 
group, the small job shop, can be more 
dangerous simply because it may be 
more permanent. 

(Next: The Small Subcontractor) 


Wilson Explains Defense Buying Policies 


[Editor’s Note: Secrefarv of Defense 
Cliaries E. Wilson last week issued a slate- 
iiieiil which in effect was an answrr to 
ciiarges by Sen. flenn- ,M. /jckson that the 
government is concentrating contracts witli 
General Motors Corp. Since it is an officiaJ 

and procedures, Aitation Week herewith 
publishes Wilson's stitement in full.) 

“Recently there has been criticism of the 
Department of Defense in regard to Its 
procurement policies and procedures. This 
criticism apparently results from a lack of 
knowledge and understanding of the facts 
and of the Defense Department's procure- 
ment policies and the adminisiralion of 
them, particularly in regard to the place- 

in our country. 

“In particular, some recent criticism re- 
ferred to the total contracts placed with 
one large contractor during the first IS 
months of the Elsenhower Administration. 
I'his comment is based on a misunderstand- 

eience was made were finalized during the 
spring of 1955. they were actually negotiated 
nr placed on letters of intent during the 


► No Policy Clian|e-"What has been done 
ill the last IS months was to formalize 
through actual contract commitments that 
had been made under the previous Admin- 

lias been brougbt into balance, especially 
during the last 12 months. The figures for 
contracts actually placed during this IS 
months In themselves indicate no change 

"If the figures had been used for con- 
tracts placed by the previous Administration 
during the first year of the Korean war 
(July 1, 1950, through June 50, 1951), false 
conclusions could have been arrived at on 
the basis that only large contractois were 
iwiiig favored hy the previous Administra- 

"The three military depaitments. through 
their procurement officers have the respon- 
sibility for the placement of contracts for 

including ships, airplanes, tanks, etc. This 
is necessary and proper because the military 
departments hare the responsibility: 

"I. for determining their specific require- 
ments and the (imdiicts ordered; 

“2. for the qualitv of the products pro- 
duced and whether they meet specifications; 


Ohio F-lOODs 

North American Aviation's $100- 
million contract for production of the 
F'lOO Super Sabre at Columbus, Ohio 
(AviaHon Week Sept, 27, p. 18), is for 
the F-IOOD, an improved version of the 
supersonic Air Force jet fighter. 


"5. for approving all engineering ctanges 

improve the prodneh and 

"■i. for the production and delivery of 
the items in line with need and agiecd-npon 

"They also have the responsibilities for 
placing these contracts in line «ith the 
policies established partly by the Congress 
and partly hy the Department of Defense 
as an exccutisc branch of the government. 
► Tightened Up— "Out present policies have 
tightened up on the proced;ires and the 
requirements in the interests of stopping 
loose spending and getting more defense 
for the dollars spent. The overall policies 
as Iwlwcen so called small and large business 
firms, the various industries, the desirability 
of placing orders for procurement where 
employes are readily available as against 
placing them in areas where there is .iheady 

tracts have not been changed. 

“There has been no major change in the 
pronirenient policies of the Department of 
Defense or the basis upon which contractors 
ate selected or given repeat business. 

"The importance of maintaining the mo- 
bilization base and the ability to quickly 

receiving the closest attention, 

"The Department of Defense recognizes 
the proper interest on the part of members 
of the Congress in how the monev is spent 
for the necessary militars- items required by 

"I personally deplore public statements 
that are Ivised on misunderstanding or mis- 
representation of the facts when they affect 
the essential defense of out cmintiy which 

Colonial Moves Ahead 
With Merger Bid Plan 

Colonial Airlines, after obtaining 
clearance frorn Securities Exchange 
Commission and Civil .Aeronautics 
Board, is moving ahead with plans to 
take new merger proposals from Eastern 
Air Lines and National Airlines 
(Aviation Week Sept. 20. p. 95). 

CAB chairman Chan Gurney wrote 
B. T. Dykes, Colonial president, that 
the Board has no objections to the hid 
rojcct. He reminded Colonial that 
oth Eastern and CAI hear responsi- 
bilitv for proving that E.AL has divested 
itself of all control of the smaller air- 
line's stock. 

Giiniey had no comment to make on 
the proposal to set up an independent 
voting tnisteeship for all stock alleged 
to have been under control of Eastern. 
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This |)a<je for pilots only. "■= 

Sovie vieios expressed by various intrepid hirdmen through the ages 



-Icarus, son of Dnednliis. 
Daedalus was the "do-it-yourself" type. 
He fixed up a couple sets of home- 
made wings out of wax and took son 
Icky for a short hop. These were Icky’s 
last words as the wax began to melt. 
There’s nothing home-made about the 
modem pilot’s equipment. To ease the 
strain in the air he has his auto-pilot. 
To ease the strain of landing he has 
HYTROL, the Ami-Skid Braking Sys- 
tem. HYTROL can be engaged during 
approach, ensuring positive dircclional 
stability immediately on touchdown. 



Leonardo was a whizz at figures of all 
kinds. However, even he would have 
been impressed by the figures on the 
stopping power of HYTROL. Required 
landing run is reduced 33Vfi% to 50% . 
In other words, HYTROL virtually 
makes short runways longer! 




-Fiff PlKifsepfironl. 
female fuselage expcri. 
Fifl may not be the world’s grealcst 
aviatrix. but she knows something 
about pneumatics. Anyone interested 
in lire life should know about HYTROL. 
Because flat spots are eliminated with 
HYTROL, tire life is both lengthened 
and made more uniform. Tire changes 
can be amicipaled and held to regular 
maintenance schedules. Premature 
blow-outs are prevenled with HYTROL. 




"GREAIIST THING SINCE PONTIUS 

was A Piior' 

-Any pilot who’s Irieil HYTROL. 
•from Nome to N'Gombo. 


HVTItOL is llghi, easy lo Insioll, 



hytrol 






Northrop F-89-D Scorpion Fuel Pods 
Almost Fntirely Resistance Welded 


The Aircraft Division of Day & Night Mfg. Co.. Monrovia. California, manufacturers 
of the fuel pod for the Northrop F-89-D Scorpion, take full advantage of all the 
possibilities of resistance welding. As much as 98f^ of the fastening in the fabrication 
of component parts of the fuel pod is done with Sciaky spot and seam welding. 

Day & Night technique of fabrication reveals some interesting examples of 
simplicity and efficiency. The fuel port assembly for instance does not use the 
classic pairs of parallel seam welds which criss-cross at right angles. 

Instead a seam weld following the shape of the opening has been iidupted. 

You can read the details of this and other interesting facts of Day & Night 
resistance welding by writing for "Resistance Welding at Woi k." Vol. 3 — No. 6. 

Day & Night resistance welding of the Scorpion's fuel pods is another fine 
example of Sciaky basic thinking — welders designed to do more useful work 
at loieest operating cost with maximum reliabiltty. 


Monufactuicrs of Slectric 
KeshtaHce Wddmg M‘>dunes in the World 


JiX 


Seioky Bros., 493S W. 67th Street, Chicogo 


36, Illinois 



COPTER FACTORY has expanded through programs set up by the military and Hiller. 

HUler Ramjet Near CAA Approval 

Copter woitld be first jet-powered U. S. aircraft to win 
certification, marking important milestone for firm. 


Pato Alto, Calif.— Hiller Helicopters 
expects Civil Aeronautics Administra- 
tion to certify its ramjet Hiller Hornet 
by the end of this month, thus making 
it the first U. S. jet aircraft of any type 
to receive CAA certification. 

Military services have ordered five 
of the aircraft for evaluation by the 
Army, Navy and Marines. Army desig- 
nation is H-32. Navy designadon for 
the two-place, tip-powered helicopter 
is HOE-1, 

► CAA Tests-Engine certification roust 
precede final CAA Sight testing. Final 
mO-ht. run on the engine was begun 
early in September of this year. 

Such tests as static and fatigue blade 
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testing, structural engine testing, and 
tail boom static testing already have 
been completed. 

Hiller’s military contract calls for 
CAA certification of the Hornet before 
delivery of the evaluation aircraft tb 
the services. 

"The certification program has gone 
remarkably smooth considering that 
this also is the first program of this 
type for the Civil Aeronautics Admin- 
istration,” says a company official. 
‘‘CAA cooperation has been wonder- 
ful” 

The H-32 is a greatly modified ver- 
sion of the Hornet, which made its 
fint flight in 1950, Company pilots 


report its flight characteristics are ex- 
cellent. No performance figures have 
been released, but the new Hornet has 
reached an altitude of 8,500 ft. on its 
test flights. 

► Important Milestone— Successful cer- 
tification of the nation’s Erst jet air- 
craft will mark another important 
milestone for the company, which 
ranks third in the helicopter industry in 
unit sales. 

Recent rumors that the company is 
in shaky financial condition and about 
to be sold are denied by top company 
officials. One of the most recent linked 
it with Douglas Aircraft Co. 

“Our position financially speaking is 
getting better all the time,” says senior 
vice president A. J. M. Chadwick, who 
heads the Contracts and Sales Division. 
"Our facilities have been expanded by 
tire military and by ourselves. 

"Obviously the question of merging 
is going to be talked about from here 
on out because the helicopter field is 
here to stay. There will be more talk 
about what we are going to do. What 
we are doing is looking the field over 
to see whether such a step would be 
worthwhile from our viewpoint. 

"Whether we merge or not, or 
wlicther we take other companies under 
our wing, is in the future. We are not 
intending to be controlled unless it is 
to our advantage,” 

► Sales and Profits— The firm's net in- 
come last year after taxes was $247,- 
637 despite a heavy writeoff of research 
and development costs resulting from 
the Hornet program. 

Commercial sales now make up about 
20% of Hiller's total business, and 
company officials say the commercial 
market is expanding rapidly. 

In addition to its jet program, the 
pioneer helicopter firm is producing 
H-23Bs for the Army and its civilian 
counteqiart, the Hiller 12-B. Navy 
version is the HTE-2. 

It also is turning out spare parts for 
the H-23 and overhauling that aircraft 
under the first Air Force IRAN (in- 
spect and repair as necessary) contract 
for helicopters, 

Another Hiller program covers com- 
ponent overhaul. 

► CoDvcrtiplanc Research — Hiller is 
carrying out three research studies for 
the Air Force and Navy, one of which 
is concerned with a convertiplane con- 
figuration. 

"We are following the convertiplane 
field closely,” says Chadwick, "We 
think that it is one aspect of the heli- 
copter field that will take up a large 
part of the market.” 

Company officials decliite to talk 
about the details of their cunent entry 
in the convertiplane competition. 

► Commercial Plans— There are no fixed 
plans for commercial production of the 
jet-powered Hornet, although vice presi- 
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dent A. ^\^ B. Vincent, head of com- 
mercial sates, savs there might be some 
available next year. 

Commercial output depends on the 
military evaluation of tlte new helicop- 
ter. 

"Without a military order, it is 
doubtful we can have commercial pro- 
duction." 

The market for such a shortrangc 
lielicopter would be limited, Vincent 
says, but its simplicity and liigh lift 
capability make it useful for agticul- 

"We definitely will follow up the 
tip engine field,” adds Chadwick. "Not 
exclusively— we'll follow other dcs’clop- 


ments. But for a number of types of 
lielicopter that is where we feel the 
power should be applied, whether it is 
generated there or not. While the 
present uses of this Hornet may be 
limited, it has opened new fields.” 

► Hornet Lift— "The H-32 has 25-ft. 
rotor blades driven by small ramjet 
engines located at the blade tips. 
Empty weight is 530 lb. It can lift 
more than its own weight. 

Test flights of the H-32 began Lite 
in 1955. 

Ramjet engines were chosen for the 
Hornet due to tlieir simplicity and more 
immediate availability, although Hiller 
engineers realized this would limit 
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A New Concept in Flight 




The powerful Capital Viscount is the first and only modern 
propeller aircraft to combine swiftness with the highest degree of 
silence and smoothness. The four Rolls-Royce propeller turbine 
(turbo-prop) engines introduce the traveler to an ease and 
comfort in flight that transforms oir travel into something more 
than a roce against time. Panoramic picture windows . . . 

individual tables . . . air-conditioning and 
pressurization . . . contribute to this new kind of luxury. 




SWIFT, SMOOTH, SILENT, SURE 





lungc. Luucr noise level ami small si/c 
ncro other considciatians- 

Miieh of the fuselage is of Fibeiglas. 
The rotor blades are all metal. Counter- 
weighted tail rotor is single-blade and 
of a simplified construction designed 
to improve directional control, 

A scries of belts drives the tail rotor 
and accessories, Controls and cockpit 
arc standard militarv' arrangements with 
a few minor modifications, Instni- 
ments have been reduced to a min- 

► 'ffands-Off Flight — Chief project 
engineer Wayne Wiesner believes pi- 
lots will like the governor that auto- 
matically varies engine power output 
with required flight power, niaiutain- 
ing constant rotor rpm. 'Hiis eliminates 
ncccssitv’ of coordinating throttle with 
stick movements. 

A cyclic trim svstem can be used to 
center the stick automatically in any 
flight attitude. The Hornet is extremely 
•table and Capable of ''hands-off" flight 
due to the high inertia of its rotor 
•I stem, Wiesner reports. 

Kate of sink during autocotatioii is 
high, but the high rotor inertia re- 
sulting from the engines acting as tip 
weights allows mote time for entrv- 
into autorotation following power lo.ss. 
More time is available for rccovcry 
and lauding due to this inertia. 

In event of single engine failure, tile 
pilot can make a normal landing— al- 
thoogh some roughness might be en- 

►°AddVd Control-Tail rotor is not re- 
quired for torque compensation but 
gives added directional control. There 
is a possibility tliat future versioivs 
might eliminate the tail rotor in favor 
of a simple rudder, 

Hiller will deliver the llonict with 
provision for an overhead stick, which 
company engineers believe might im- 
rove tlie ease of handling despite its 


.An auxiliary power source is used 
for starting, bringing tlie rotor up to 
the rpm. at whicTi the ramjet engines 
can begin to function. 


"Wc ourselves still arc impressed 
u ith the low maintenance requirements 
and comparative simplicity of flying,” 
savs vice president Chadwick. "It has 
good sfabiiit)'." 

► Improvements- Future improvements 
that might add to tlic Hornet’s range 
and performance are listed by chief 
project engineer \\’iesncr as; 

• Possibility of going to a higher tip- 
speed, which would increase range. 

• Streamlining tlic ship itself, perhaps 
including retraction of its skid gear. 

• New engine possibilities, including 
possible use of still undeveloped ram 
rocket engines. 

Hiller is directing research and de- 
velopment effort toward both large and 
small helicopters, utilizing the prin- 
ciples cmplovcd in its new Hornet. 

•Hic 146.600-sq.-ft. Hiller plant, lo- 
cated on a 61-actc site 40 miles south 
of San Francisco, is adjacent to the 
firm’s flight test facilit)'. The eompanv 
has some ?i0 employes. -WJC 

Two Mexican Airlines 
Merge With Aeronaves 

Los Angeles — Three Mexican air- 
lines have combined under the name 
of Aeronaves de hfcxico to form the 
largest domestic air transportation sv’s- 
tem in Mexico. 

Mexico’s former president, Miguel 
.Aleman, is the airline's largest stock- 
holder and played a prominent part in 
the consummation of the merger, under- 

’llie lines making up the new do- 
mestic airline arc .Aeronaves, Lineas 
-\creas Miiicras (Lamsal and Acrovias 
Reforma, according to a joint an- 
nouncement made here by Alfredo 
Gavou. general traffic and sales man- 
ager, and Roman J. Virchis. West 
Coast district sales manager of the 

A fleet of four Convair 340s, hvo 
Douglas DC-4s and 25 Douglas DC-3s 
will be used to fly 25,000 mi. per day 
of scheduled service to 5i Mexican 
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DoMglas Uses Simplified Design 
to ProdMce A “Mighty Midget” 
with an A-Bomb Punch! 

The new Navy A4D shown above is the smallest and lightest American jet 
combat plane ever built. A vital step forward in national defense, it goes 

airplane of ita type— exceeda the range of propeller-driven attack planes. 

Wheiwver aviation advances, Reynolds Aluminum advances with it. Every 
step in Reynolds production U geared to the requirements of the constantly 

Reynolds goes beyond meeting rigid material specifications. Reynolds tech- 
nical services make a continuing contribution to customers’ design and 
engineering staffs — make Reynolds a part of the aircraft industry rather 
than just a supplier. 

Write the Reynolds Metals Company, 2559 South Third Street, Louisville I, 
Kentucky. Ask for full information about how Reynolds can serve you. 


^REYNOLDS ALUMINUM 


HAS ALUM 





FRONT SECTION COMPONENTS include propeller shaft and low-spccd gear units. 


First Details 


Interest in tutboprop-posvered trans- 
ports is at a new high in both military 
and commercial circles. One engine 
playing a basic role in turboprop devel- 
opment in this country is Pratt & Whit- 
ney Aircraft's 5,500-eshp. T?-! (Avi- 
.sTioN Week Sept. 20, p. !9). 

'I'he engine is the powerplant for sev- 
eral of tlie military’s huge four-engine 
cargo-transport t>-^. Airline officials 
are interested in the results of these in- 
stallations because the planes may be 
considered as Hying prototvpes for one 
form of future transport development. 

Since early this year Douglas Aircraft 
Co.’s C-I2-1B has been flving with T34s 
for the Air Force. Early last month, 
Lockheed Aircraft Corp.’s T34-powered 
Navy R7V-2 Super Constellation went 
aloft for its first flight. Boeing Airplane 
Co.’s YC-97I is scheduled for its first 
flight with ’T34 engines late this year as 
a cargo-transport-tanker. 

Tliis detailed analysis of the T34 en- 
gine is the first searching look at the 
insides of anv American-built turboprop 


Disclose P&WA’s T34 Turboprop Makeup 


powerplant. Here is a nose-to-tailpipc 
design study of the Pi-WA engine: 

Front Section 

• Front case. Front end of the front 
case has a recessed liner supporting the 
propeller shaft thrust bearings. A boss 
on the case accommodates the oil trans- 
fer tube for connection to the oil trans- 
fer bearing. 

A mounting pad is provided for a 
torquemeter transmitter adapter. Five 
dreular recesses in the front of the case 
house emergency negative torque con- 
trol assemblies. A pad on the rase bot- 
tom accommodates the front scavenge 
oil pump. 

• Propeller shaft. Ptojr shaft, cut with 
a No. 70 spline, supports a two-stage 
planetary reduction assembly. Low- 
speed reduction drive pinion cage is in- 
tegral with the shaft, while the high- 
speed gear assembly is held on the rear 
of the prop shaft by the reduction gear 
hearing support. 


Rear end of the shaft is supported by 
two steel-backed bronze beanngs inside 
the highspeed pinion cage. 'The shaft’s 
main body is supported by ball and 
roller thrust bearings. 

Scavenge oil pump drive gear is 
bolted to the shaft just aliead of lire 
lowspeed pinion cage. 

• Lowspeed gearing. Propeller lowspeed 
reduction ratio is 0.554:1. Gearing is of 
the spur planetary type. The lowspeed 
reduction fixed gear is a spur ring with 
diagonal splines on its outside diameter. 
’Ihese mesh with splines machined into 
the rear of the front case. 

Fixed gear is held in the front case 
by the torquemeter piston riding on the 
rear face of the gear. A lowspeed drive 
gear, splined and locked to front end of 
the highspeed pinion cage, transmits 
power from the latter to the nine low- 
speed reduction drive pinions. Each 
pinion is supported by a race and a 
pinion shaft and meshes with teeth on 
the inside diameter of the fixed gear. 

• Highspeed gearing. Propeller high- 


speed reduction ratio is 0.257:1- High- 
speed reduction fixed gear is a spur ring 
unit bolted to the front of the com- 
pressor front bearing support. ’The high- 
speed drive gear is splined to a coupling 
bolted to the compressor shaft front 
coupling. 

Teeth on the outside diameter of the 
drive gear mesh with five reduction 
drive pinions housed in the highspeed 
pinion cage. Each pinion is supported 
similarly to those in the lowspeed reduc- 
tion gearing. 

• Gear bearing support, 'The reduction 
gear beating support houses the gear 
toller bearing, torquemeter piston and 
torquemeter bleed nozzle. 

• Prop shaft bearings. Propeller shaft 
oil transfer bearing is mounted on the 
shaft in front of the scasenge pump 
drive gear, nie oil transfer tube, con- 
necting the bearing to the pressure oil 
inlet in the bottom of the front case, 
transmits engine pressure oil through 
the bearing into the cas’ity between the 
prop shaft and the shaft transfer liner. 
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own movement-thus metering oil flow 
to itself in direct proportion to the load 
applied to the piston through the reduc- 
tion drive fixed gear. 

A torquemeter oil bleed nozzle on the 
upper rear side of the bearing support 
bleeds o5 any excess pressure. Thus, the 
reduction drive fixed gear always is 


balanced by oil pressure acting against 
the tear side of the piston. 

Oil pressure acting through the 
torquementer transmitter adapter takes 
the pressure through tubing filled with 
air or a low-viscosity fluid to a pressure 
gage in the aircraft. By a calculation 
using oil pressure value acting on the 


Mony of today's 
newest techniques 
powered flight were 
first made possible 
through the use 
of BG precision 
Thermocouples and 
Thermocouple 
Harnesses in turbojet 
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READERSHIP: While there are many magazines serving the aviation 
industry, all with some degree of importance . . . only one, AVIATION WEEK, is universally 
accepted in terms of Reader Preference. Engineers, scientists, management men and 


Air Force officers . . . government and aeronautical legislative committees . . . aviation 
writers, columnists, commentators and financial specialists . . . some 50,000 key people 
in all* . . . read every issue of AVIATION WEEK, absorb its contents, use it, quote it, 
depend upon the accuracy of its information for their daily needs. The reason for this 
overwhelming preference for AVIATION WEEK is twofold: 1 . A record through the 

years of “Firsts" In reporting aviation's breathtaking technical progress; 2. The 
largest, most experienced staff of aviation news and technical experts in the publishing 
business . . . complemented by a world-wide aviation reporting network. Advertisers 
demonstrate their recognition of AVIATION week’s unequaled impact and readership 
by consistently placing more advertising in AVIATION WEEK by a huge margin than In 
any other aviation publication. Aviation advertisers know the value of telling their 
soles story where it has the greatest acceptance, the bes 
readership, reaches the largest market, and gets maX' 
imum results. That is why 608 advertisers placed a re 
cord 3,440.29 pages in AVIATION WEEK during 195; 

... a record being topped substantially in 1954. 
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IMPORTANT NEWS 


from the Champion Spark Plug Company 
for 

AIRLINE AND EXECUTIVE AIRCRAFT OPERATORS 




Now you can have the important advantages of Champion R115 All- 
Weather Spark Plugs which have been available only to the Air Forces, 
Navy and major airlines. 

The R115 now is CAA approved in the following engines: Pratt and 
Whitney R 1830. R 2000, R 2800, and in Wright R 1820, R 2600 and 
R 3350. 


Champion R115 All-Weather Spark Plugs may now be obtained through 
your regular Champion Aviation distributor or by ordering direct from 
the Champion Spark Plug Company, Toledo 1, Ohio. 


Three years' military and scheduled 
airline experience prove beyond 
question that Champion R115 All- 
Weather Spark Plugs provide un- 
interrupted insulation from ignition 
lead to spark plug, eliminating any 
flashover caus^ by moisture or high 
altitude or both. 

Conversion is easy from the stand- 
ard H’-24 shielding thread types. 
Most cases require only the replace- 
ment of elbows and lead connectors. 


SPECIF 

CATIONS 

!4’'-20 Shielding Thread 

Installed Height 2’^‘' 

Thread size 18mm 

Integral Resistor 

Thread length 

Gap setting ,013''-.016'' 

Hex 

ize 
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FRONT DETAILS: 1, piop shaft front plug; 

2. toTqncmctcr transmitter adapter; 3, scav- 
enge pump: 4, shaft oil transfer bearing tribe; 

3. emergency negative torque control tod: 6. 

lotqucmctcr piston, tlio compicssot ro- 
tor qrm. anti a previously determined 
torque constant, tlic pilot can dctcnniiic 
the liorsepouxr being dclircted to tlic 
|>rupcilct. 

Compressor Section 



• Air inlet case. Six liollon- sttiits in flic 
ait inlet case connect the case outer 
rim with the hub. Compressor dis- 
charge air citcubitcs througli the font 
upper strub to present engine iring. 
liiree of these strub eoiitain breather 
jrassages. The two bottom struts are 
used us oil passages, one carrying pres- 
sure oil to the front case and torque- 
meter while oil from the front scasengc 
oil pump is carried in the other. 

Bosses for mounting breather pad and 
anti-icing ait outlet pad covets, thermo- 
couples and optional instruments ace 
located on the case'.s outside |)crimetec- 

Comptessot front bearing snp|X)rt. 
together with tlie liigli speed reduction 
drive fixed gear, is bolted to the inside 
of the case behind the hollow struts. 

• Front iKuring snp|>ott case, Com- 
pressor front roller bearing is contained 
in a linct in the support ease hub. Ibc 
hollow inlet guide s-anes (19) are siqi- 


\ 

tomorrow is here 
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J500' lempcraiiirrs In flight . . . 
speeils expressed In Mach 
niimivrs .. . rliermonucleur 
missiles with up la 4 
megaionsof poirer! 

The mind reels at these 
fonmionplace monders iliat. 

ivirh sranling suddenness, 
hare broiighl tomorrow into 

being before our eyes. 

In ihis new era, Cooper 
precision fasteners are 
pro\-ing their metal In every 
type of sonic and trans~sonic 
application. If it has to he 
“as good as a COOPER boll" 
hay it from . . - 
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BRANCHES: 

ATlANTA CHfCAeO DAYTON-HOUSTOH-KANSAS CITY-IOS ANGEIES-MINNEAPOIIS 
NEW rORK-TUlSA 

IN CANADA: STRATOFIEX OF CANADA, INC. • TORONTO IS, ONTARIO 


T34 Turboprop 
Specifications 


Compressor stages 

Turbine stages 

Compressor ratio 06 

Propeller rcducliorr gtnat ratios; 

Low 0,354:1 

High 0,257:1 

Propeller shaft spline siM- .SAE No. 70 
Ntiinber of engine mounting bolts. . .4 

"■ weight of engine 2.564 lb. 

imum diameter 34,06 in. 

rimrjm length ..157.7 in. 

orward of rear face of accessory 
case on compressor shaft center- 


YT34-P-1 has earergency negative 
thrust control snitch actuator pushrod 
extending 4 in. beyond front case 
mount pad for use with Curtiss pro- 
peller. Engiue embodies 2-joule capaci- 
tor type ignition ss-stem. 

YT34-P-12 has emergency negative 
thrust control pushrod extending 3 in. 
beyond pad for use rvith Hamilton 
Standard propeller. This engine has 
4-joule capacitor type ignition system. 

YT34-P-12A is similar to the -12 en- 
gine, c«ept that it lias one-piece inner 
and outer combustion chamber liners 
and fuel control adapted for [P4 fuel, 
instead of 100/130 fuel. 


ported between an iunet and outer 
shroud, the foniict bolted to the rear 
of the support case liub. 

Four passages in the support case take 
anti-icing air from the guide vanes to 
the air inlet struts. 

Located in tiie front of the roller 
bearing liner is a tube for transfer of 
pressure oil from a hollow passage in the 
support case to a passage in the liner. A 
plug in the liner inside shoulder meters 
a fine oil spray to the rear of the roller 
bearing. 

Od is presented from entering the 
air system by a carbon seal in the rear 
of the front bearing liner. 

• Compressor assembly. Hie 13-stage 
compressor is housed in a front case 
and a rear case. The rotor assembly con- 
sists of the 13 rotor disks. 13 spacers, 
a front shaft and a rear shaft. Vane 
stator and shroud split assemblies are 
located between the successive rotor 
stages, and the inner shroud forms a 
scaling ring for tlic two air seals on the 
outside diameter of each spacer. Outer 
vane shrouds are fitted with dowels in 
spacer assemblies. 

Compressor front shaft is supported 
liv a roller beating in the front bear- 
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HOW THE BEST ACTUATORS ARE BRED 


We feel tliat no product is so good that it can’t be 
improved. As Exhibit “A,” we submit the R-550 
Linear Actuator. It is a refinement — by no means 
a final version — of a happy marriage between an 
electric motor and a ball bearing jack screw. As 
Exhibits “B,” “C,” and so on, we submit the prod- 
ucts listed at the bottom of this advertisement. Each 
step in the evolution of these designs was sparked 
by the special needs of an Airborne customer. The 
next version of any of these products may be your 
own. Bring your design problem to Airborne. 





EMERGENCY negative torque control opera- 
tion sboH-D in schematic layout. 


iiig support liner. T«-o ball bearings 
support the rotor tear shaft and are 
secured in the beating support in the 
accessory ose, witli an oil seal sepa- 
rating the bearing void from the com- 
pressor air system. 

• Compressor casings. Compressor 
front and tear cases bolted together form 
a unit bolted at the front end to the 
air inlet case and at the tear to the ac- 
cessory case. Located on the upper rear 
of the front case are two air bleed valves 
for taking air from the sixth stage and 
bleeding it o\erboard. 

Two bleed vab-es located on the up- 
per front of the rear case permit bleed- 
ing of seventh stage air orerboard. Be- 
tween the two front .air bleed units is 
a mounting pad for bleed \alve control 
braekefs. 

• Accessory case. This case is secured 
at the forward end to the compressor 
rear case and at the rear end to the com- 
bustion chamber outer cases. It houses 
the two rear compressor shaft roller 
bearings and liner assemblies. Metered 
and screened oil sprays tlie front face 
of the front roller bearing, and oil from 
a groove in the center of the bearing 
liner lubricates the front and rear bar- 
ing mah'ng faces and the tear bearing. 

•Accessory drives arc driven bv the 
compressor rear hub accessory drive 
gear. Bolted to the accessoev case are 
dual adapter elbows for generator and 
fluid pump drive and elbows for starter 
drive and the main accessory drive hous- 
ing. Bosses are provided for anti-icing 
air. thermocouples and pressure probes. 
Tight other bosses at the rear outer 
diameter of the case accommodate fuel 
no7.7.Ic-and-.suppoTt assemblies. 


Combustion Section 

♦ FircscaL manifold. Firesca! ring is se- 
cured between the accesson' case and 
combustion chamber outer cases. It 
supports the primarv and secondary fuel 
manifold assembly on its forward' face. 
This assembly consists of upper and 
lower primary and secondatv manifold 


/ Ex-Cell-OFVecision 


V at Production Prices 



FUEL CONTROL AND 
METERING ASSEMBLIES 

7^ 

HYDRAULIC & PNEUMATIC 
nr ACTUATOR ASSEMBLIES 

FUEL NOZZLES FOR 
JET ENGINES 

A 

JET ENGI 

>IE BLADES 

o/f// 

MISCELLANEOUS AIRCRAFT AND 
COMMERCIAL PRECISION PARTS 

JET COM 

RESSOR ROTORS 


Ex-Cell-O's facilities include laboratory control of materials, design and 
process engineering, machining of oil materials, complete quality control 
to meet the most rigid specifications, ond delivery to meet customers' 
requirements. 

For information or a quotation, write or phone the Precision Products 
Division of Ex-Cell-O. 


EX-CELl-0 


CORPORATION • DETROIT 32, MICHIGAN 







SNUBBING WINGFOLO 


Flow vs. handle travel ai 60 psi. maximum 
pressure drop shows bow new Parker sbear-plara valves 


What other Porker tomponents for hydraubc sod 
fuel systems interest you? Parker Aircraft Co. builds a 
wide variety of products for many different applications. 




Adaptability of new Parker valve 
helps simplify hydraulic-system design 


“Many hydraulic-system designs can now be 
simplified by using Parker’s new line of sbear- 
plaie valves. One basic valve can easily be adapted 
for laoding gear, bomb-bay doors, fairing doors, 
or wing folding," reports H. C- Trich, shown at 
left describing a wing-fold application. He is 
Staff Engineer— Hydraulic Systems, at Parker 
Aircraft Co. 

"Parker’s shear>plate valves are also intriguiog 
to designers," he continues, "because they can 
provide the best snubbing available. This snub- 
bing is the result of metering at each end of the 
place travel , . . made possible by the tear-drop 
shape of the ports- 

"These valves all have inherently low leakage 
because of the mecal-to-meial seal between the 


plates, The place surfaces are optically flat 
within two light bands. Because (here is never 
any separation of the plates, contaminant cannot 
get between the surfaces to cause leaks. There is 
also no uncontrolled interflow between the ports. 

"You can order shutoff, 3-way or 4-way Parker 
shear-plate valves for various applications and 
they’re available for pressures up to 3000 psi., 
with either electrical or manual operation. 

"Why not familiarize yourself with all the 
features and beneflis offered by this valve. Just 
fill out the coupon and mail it today." 

Parker Aircraft Co. 

5827 W. Century Boulevard, Los Angeles 45,Calirorm' 
Subsidiary td The Parker A^iiance Company 



arker 
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tubes and eight fuel manifold connec- 

Two tubes connect each fuel mani- 
fold connector with the corresponding 
fuel nozzle cover. The two bottom con- 
nectors also ate attached to the primary 
and secondary fuel lines from the fuel 
pressurizing and dump valve. 

• Combustion chamber. The two-piece 
combiisb'on chamber outer case is se- 
cured to the accessory case at the for- 
ward end and to the turbine interme- 
diate case at the tear end. The case 
contains eight radially located combus- 
tion chambers interconnected by 
welded projections. Forward face of 
each chamber is supported by the cor- 
responding fuel nozzle. Cutouts for 
spark igniters ate provided in two of the 
chambers. 

The cliambers are supported at the 
aft end by inner and outer burner 
liners. The chambers and liners are se- 
cured together and held to tlic com- 
bustion chamber support with a loefc- 
pin. A fuel drain salve is po.sitioned at 
the bottom of the combustion cliambet 


Turbine Section 

• Turbine rotor assembly. This assem- 
bly consists of the turbine shaft, three- 
stage turbine and rotor hub. Turbine 
disks and spacers together with the hub 
arc secured to the turbine shaft with a 
tierod. Turbine buckets are fir-treed in 
the disks and secured by risets. Turbine 
shaft is secured at the front end to the 
compressor shaft rear coupling with 
Irolts and supported at tlie aft end by 
tire turbine rear bearing. 

Two air seals are riveted to each 
inner shroud of the turbine nozzle as- 
.semblics. Dual air seals separate the 
outer nozzle shrouds to form sealing 
rings with the turbine rotor buckets, 

• Turbine intermediate ease. This ease 


is secured at its forward end to the com- 
bustion chamber outer cases and at the 
aft end to the turbine outer case. It 
liouscs tbe first stage nozzle vane and 
shroud assemblies and the turbine front 
gis seal bellows. 

Bosses are provided on the rear of 
the case for thermocouple probes. Air 
holes on the front of the case introduce 
cooling air between the intermediate 
and turbine outer cases and the turbine 
case inner heat shields. 

• Turbine outer case. Secured to the in- 
termediate case on the forward end and 
to the turbine exliaust case at the rear 
end, the outer case contains tlie turbine 
beating support and fixed struts. The 
latter ate positioned around the bearing 
support locating sleeves installed over 
the support tods and the six turbine- 
strut rear support tubes. Top and bot- 
tom (diametrically opposed) sleeves 
serve, respectively, as tfie rear bearing’s 
breather tube and oil drain tube. The 
bearing oil pressure tube is inside the 
drain tube, 

Secured to the front of the bearing 
supports ate the rear shaft gas seal and 
the exhaust cooling-air baffle. At the rear 
of the supijorts ate the tear oil seal 
cover and tke exhaust duct support. In 
the center Irorc of the support is the 
rear beating seal housing, containing 
the bearing outer race. 

The car})on seal lioiisiiig is spring- 
loaded to provide constant pressure on 
the seal faceplate. The turbine bearing 
void is sealed from the air system 
tlie carbon sea! and tear oil seal housing 

Bosses for thermocouple and pres- 
sure probes are provided on the outside 
of the turbine outer case. 

• Exhaust outer case. This is secured at 
its forward end to the turbine outer 
case and houses the turbine exhaust 
duct inner and outer extension. Two 
thermocouple bosses arc located on the 


rc,ir i)f tlic exiiaiist t-.isc at diametricallv 
opjjo.scti poMtifiiis. 

Systems 

• rkir bleed. Compressor air bleed S)s- 
tcni helps starting and ensures com- 
pressor stability at low power londitioas 
ilirougli four valves at the sixtli and 
sescnclt stages of compression. '1 liese 
sahes bleed ait overboard during the 
engine starting cycle and during all 
u{}ctations below Sight idle. 

Ihc system consists primarily of an 
air bleed control, a control governor 
and two front and two tear valves. 
I he control and valves arc mounted 
on the top section of the front and 
rear compressor cases. The governor, 
located on the bottom of the accessory 
case and driven at 0,578 engine speed, 
is a centrifugal-type unit transmitting 
motion to a shaft upon which are 
mounted two valve balls for restricting 
or permitting tire flow of air piped 
from the bleed control. 

'I'he bleed control is composed of a 
bousing containing two pistons and 
lias connecting tubes to the governor 
and the bleed valves. Air from the sixth 
and seventh stage of compression is 
transmitted to separate compartments 
witliin the housing encircling the peri- 
phery at one end of each piston. 

I'tom Itere, the air flows through pas- 
sages past small sleeves into compart- 
ments at opposite ends of the piston. 
Tlic air then flows through external 
tubes to the governor. 

When the governor operates below 
8,000 rpm,, the air piisscs overboard. 
\Vhcn it operates in excess of 8,000 
rpm., it restricts air flow. Pressure 
builds up on the jjiston in tlie bleed 
control so that the opposing spring 

to a position permitting sixth or seventh 
stage air to puss through an external 
tube to its resi>cctivc bleed valve. Air 
entering the valve forces the piston 
dosed, thus preventing any further 
bleed from the compressor. 

• Anti-icing system. High pressure com- 
pressor discharge air taken from the 
leading edge of the acccssotv case is 
piped forr-atd through a rcgirlator and 
air valve to a well fonned in the air 
inlet case at the guide mne location. 

From tins well the air passes inward 
through the vanes into a space fonned 
by inside diameter of vane inner shroud 
and rear outside diameter of compressor 
front bearing support. 

From Ibis chamber the ait is forced 
forward through four passages in the 
support into the four upper ait inicf 
stmts. The two lower struts arc not 
subject to icing, since oil circirlates 
through them during engine operation. 
Hie air flow is discharged into the slip- 
stream through ports at the outer ends 
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The ability to combine practical 
experience with technical knowl- 
edge to solve advanced aircraft 
bearing design problems has been 
a specialty of Fafnir Bearing En- 
gineers for more than a quarter 
century. A typical product of this 
combination is the Fafnir Super- 
Precision Ball Bearing — specially 
designed and custom made for use 
on main rotor shafts in high speed 
jet engines, cabin refrigeration 
equipment, starters, pumps, etc. 
The Fafnir Bearing Company, New 
Britain, Connecticut. 


FAFNIR 

AIRCRAFT BEARINGS 

FIRST ... at the turning points 
in aircra/t de.ign 
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VICKERS 


THAT AIRLINE.. 

. . . it's going places with 

propeller-turbine VISCOUNTS 

Watch Capital Airlines . . . There's an exhilarating new flying 
experience in store for their passengers. “Fast .. .Vibration-free , .. No 
travel fatigue . . that’s the verdict of hundreds of Americans who 
have known Viscount travel in Europe. Soon thousands more will 
know propeller-turbine comfort over U.S. domestic routes. 

Watch Capital Airlines . . . Increased passenger preference coupled 
with an immediate rise in profits will follow the Viscount. That’s 
been the experience of Viscount operators in Europe. United States 
route patterns will make even more effective use of the Viscount. 

Watch Capitol Airlines . . . Passenger appeal, low maintenance and 
four-engine reliability, make the Viscount a plane that no operator 
can overtook for short and medium hauls. 

pnoofposmve Nearly 150 Viscounts arc in operation 
or on order for world airlines, including Trans-Canada Air Lines, 
British West Indian Airways and Linea Aeroposta! Venezolana. 


VISCOUNT 

WORLD’S FIRST PR0RELL£R-TL1R6IN£ AIRLINER n__ 


WATCH 


Represented In U. 


Christopher Clarkson, Esq., Room 917, 342 Madison 
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Ave., New York, 


of the four struts in upper positions. 

A regulator automatically controls 
the flow of anti-icing air with changing 
temperature. A bimetallic coil secured to 
a valve expands at increased tempera- 
ture to move the valve toward the 
closed position and restricts the flow 
of air through the regulator. 

At 70F, fte slots in the valve are so 
aligned as to allow a maximum of air 
to pass. As the air temperature increases, 
the coil rotates the valve— causing the 
slot openings to decrease until, at 560F, 
the slots are so positioned to allow only 
a minimum of anti-icing air to pass. 

• Engine brake. Mounted in conjunc- 
tion with the starter drive gearing, a 
brake is used to prevent rotor and pro- 
peller rotation with an inoperative en- 
gine whether the aircraft is in flight or 

The brake is designed to provide 
enough static torque to counteract the 
varying input torque that results when 
a propeller is feathered at different air 

But input torque of an unfeathered 
prop blade is far too great for the brake 
to overcome. Therefore, wlien the brake 
is used during flight to stop rotation 
of an inoperative engine, the propeller 
is feathered before and as long as the 
brake is applied. To help stop engine 
rotation after shutdown on the ground, 
the brake may be applied at any speed 
below 5,000 rpm. engine speed. 

• Lubrication system. A single-section 
pressure oil pump furnishes oil to the 
propeller shaft bearing, reduction gear 
assemblies, torquemeter and main lur- 
ing location through fixed orifices, thus 
providing a Constant flow of oil at all 
engine operating speeds. 

The torquemeter oil system is a low 
pressure type not requiring a boost 
pump but utilizing high pressure oil 
directly from the engine preMure oil 

A three-section scavenge pump is 
arranged to afford proper scavenging at 
all points where oil is collected. The 
vent lines from the various oil cavities 
within the engine are connected to one 
of three, or all, breather pressurizing 
valves located on the upper half of the 
air inlet case. 

• Fuel system. Determination of the 
fuel flow schedule for a propeller- 
turbine engine is approached verv sim- 
ilarly to that of selecting a suitable fuel 
flow schedule for a reciprocating engine. 
Limiting turbine inlet temperature or 
compressor surge might be compared 
with detonation limits of a reciprocating 

From plots of fuel flow and power at 
various constant rpm. (Iield by a gov- 
erning propeller), data is obtained as 
to the most desirable range of engine 
speed versus power to obtain the best 
possible combination of specific fuel 


consumption, engine durability, propel- 
ler performance and control funchon. 

The optimum sfc. at any given power 
in the flight operating range is obtained 
by power calibration of the engine. The 
fuel control linkage is arranged so that 
the power lever movement is coordi- 
nated with propeller governor setting 
to achieve coordinated power control. 

• Ignition system. A Ihgh energy capac- 
itor ignition system is used. This pro- 
vides a spark capable of blasting carbon 
deposits and vaporizing globules of fuel. 

The high energy system makes pos- 
sible starts with catbo'n-fouled spark ig- 
niters, also facilitates air starts at high 
altitude. 

• Torque control. To prevent excessive 
asymmetric thrust on the aircraft and 
to provide for automatic reduction of 
windmilling drag to a tolerable value 
in the event of power loss, the engine 
is equipped with a device to provide 
a powerful mechanical signal if negative 
torque at the prop shaft exceeds a cer- 
tain selected value. 

Forward motion of the reduction 
ling gear provides the force to actuate 
an emergency negative torque control 
(ENTC). A slight movement is enough 
to give a positive signal. ^Vhen the shaft 
has moved forward this distance, the 
ENTC signal is given and the propeller 
mechanism starts turning the blades 
toward the feathered position. 

If at anv time the negative thrust 
is reduced from the preselected value, 
springs overcome the forward movement 
of the ring gear and return it to its 
normal position. In this way. if the 
ENTC signal ceases, the prop pitch 
control is returned to the governing 
system. —Irving Slone 

Prizes Spur Study 
Of Fuel Systems 

An incentive award for engineering 
students judged to have contributed 
significantly to the design of improved 
fuel systems in aircraft or missiles has 
been announced by tVilliam H. Cole- 
man, president of Aero Supply Manu- 
facturing Co. 

The Aero-Cony Research Award will 
give a first prize of $1,000, second 
of 5500, third of S300 and two consola- 
tion prizes of $100 each. Judging will 
he done by a committee as yet un- 
named, but representing a cross-section 
of the manufacturing industry and 
engineering schools. 

Coleman said that his firm is ". . . 
intensely aware of the need for im- 
proved basic research contributions to 
the nation’s aircraft development. . . . 
There is still a serious shortcoming in 
the area of research. It is our hope that 
this competition wall help overcome 
that shortcoming.” 
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WHETHER ATOMIC REACTOR is direct-cycle, air-cooled type (1-). 




Why Atom-Powered Planes 
Will Be Heavyweights 


fluH big would iiii iitoiiiic-ijowctcd 
airplane be? 

Something on the order of 200.000 
lb. gross wciglit and requiring about a 

50.000 hp. powcrpliint. says Kenneth 
Kiisschau, manager of Atomic Energy 
Pept.. American l.ocoinotive Co. (.\via- 
iiov Wekk Sept. 27. p. 7). 

In a talk before the McttO|>olitan 
Section of the Society of .Automotive 
Engineers, Kasscliau presented some 
"broad-brush'’ curses and estimated fig- 
ures for weight and horsepower of 
atomic aircraft. “Althougli . . . grossly 
over-simplified, " he said, "the results 
ate at least in the right ball park. Their 
chief value, liowcs’cr, lies in the fact 
that they demonstrate quite clearly that 
the current state of the art restricts 
atomic pinvctplanfs to the larger size 

Ttchnical observers compared Kas- 
schau’s estimates to the size and power 
of the cirrrent Convair B-36 series, gross- 
ing above dOO.OOO lb. and with installed 
linrscpowct varving between about 

25.000 hp- for takcolf and about 
-10.000 hp. for maximum speed flight. 
► Reactor Size-Kasschau said that the 
largest size for aircraft reactor is about 
five ft. in diameter. I'or high subsonic 
flight speeds, heat must be developed in 
that reactor at a rate of about 100.000 
h|). in order to produce the 20.000 hp. 


or mote required to propel a plane. 

Radiation from such a reactor is about 
tno to three percent of the power, or 
about 2,500 hp. This figure is about a 
million million times above the accept- 
able current level of radiation for healthy 
operating conditions. 

Distance works in a favorable way, 
Kasseliau pointed out. At a distance of 
15 or 20 ft., the radiation Its el is only 
about 1/1,000 of the level at the re- 
.ictoi. Snell a reduction still leaves a 
field that is a hillioii times too strong 
for the human anatomy, 

► Shielditig Probicuis-lt is this radia- 
tion that makes shielding of the reactor 
a necessarv evil. Fortunately, says 
Kasschau, shielding thickness is not pro- 
portional to the strength of the radia- 
tion source, but to its logarithm. 

As an example, he cites a source 
wliich is 100 times too strong for a 
human to tolerate, and shields it with 
two feet of some material. If the source 
is increased to 1,000 times the human 
tolerance Iciel, the thickness of the 
shielding onlv increases to three feet, 

Applving this to a practic-.tl consider- 
ation of the shielding rcqiiitcd around 
an aircraft powcrplant, Kasschau as- 
sumes a double shield: lead to stop 
gamma radiation and w.itcr to stop the 
neutrons- For a 75-hp. powcrplant, the 
shield weight would be 4-1.000 lb., and 



SOO-TON aiiplaiic with 50,000-hp. atomic 
engine would fly early cstinialcs indicate. 

this, he says, is why there won't be any 
atomic-powered lightplanes. 

An increase of 1.000 times in the 
horsepower-to a level of 75,000— results 
in a shield weight which is estimated at 

125,000 lb. 

► Airplane Paranreters— Kasschau as- 

sumes that the shield weight is equal to 
the fuel weight carried m some large 
airplanes; Iw implication, this assumes 
that the engines required to work with 
the reactor would not be appreciably 
hcar ier or lighter per horsepower than 
contemporary engines. Assuming also 
that fuel weight equals one-half the 
gross weight of the airplane for large 
craft he says that the gross weight is 
twice the shielding weight. 

Based on these crude assumptions, 
Kasschau estimated the curve libeled 
"approximate flying weight.” which is 
simplv a power-loading curs'e. The in- 
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Thermoflex Blankets 

protect the F3H Demon 


World’s largest insulation laboratory, located 
in the J-M Research Center at Manville, N. J„ 
co ordinaiesJ-M design and technical facilities 
for solving thermal insulation engineering 
problems and developing new insulations. 


Another example of 

How Johns-Monville Insulation 



Engineering aids aircraft design 

MCDONNELL AIRCRAFT CORPORATION'S new F3H 
Demon has extreme range and speed, and is powered by 
one of the most advanced jet engines in service today. The 
entire engine from firewall aft— including combustion 
section, tail cone and afterburner — is insulated with 
Johns-Manville Thermoflex Blankets. 

These custom-made blankets, developed by Johns- 
Manville, have won wide acceptance for insulating and 
protecting jet aircraft. They combine low thermal con- 
ductivity, light weight and stability. 

The complete insulation engineering facilities of 
Johns-Manville are available to all airframe and engine 
manufacturers to help solve internal insulation problems 
for new aircraft design. Simply write Johns- 
Manville, Box 60, New York 16, N. Y. W.M I 

Johns-Manville 


tcrsection of that curve with the curve 
of total airplane weight occurs at about 
200,000 lb. weight and 30,000 hp. 

TTius any airplane weight and ^wer 
combination to the right and below 
the "flyable weight” curve is a feasible 
airplane. 


USAF Contracts 




J57 Jet Roar Choked to a Whisper 


The shriek and roar of a Pratt & 
Whitney J57 turbojet engine blasting at 
full power is choked to a whisper barely 
audible 250 ft. away by a new silencing 
chamber installed at North American 
Aviation's Los Angeles plant. 

This chamber, for acceptance testing 
of J57s that are going into NAA’s 
F-lOOs, is the largest of three new 
sound-abatement units at the plant. 

► Steel and Sand— The chamber has 
walls I ft. thick— i-in.-thick corrugated 
Steel plates separated by sand filling. 

Only one other aircraft manufacturer 
in the U. S. is said to use similar con- 
struction for sound deadening. 

Installed in the engine test unit is a 
device which automatically samples air 
in the chamber for critical mixtures of 


unbumed fuel and oxygen. Another in- 
stallation supplies water fog to combat 
fire. 

A 45-ft. water-cooled muffler also re- 
duces sound level. An automatic water 
ring sprays 480 gal. of the liquid into the 
pipe cacb minute. 

► Plane Units— The other two new units 
in the NAA sound abatement facilities 
are for ground operabons of the F-lOO, 
also use similar test chambers and si- 
lencing systems. Tailpipe of the plane 
fits into an opening in the unit and is 
surrounded bv a nearly soundproof as- 
bestos collar. 

Each of the three new units can be 
dismantled, moved or modified with 
minimum time and expense, NAA le- 
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TOMORROW'S AIRCRAFT: 


Jet pods give aircraft 
new speed and range 
...greater utility 




Westinghouse J34’s — podded and slung under the wings— give the U. S. 
Navy “Neptune” extra speed and reduce the take-off run. On missions, 
they can give the extra margin of power to get on target faster and away 
quicker. Drag is less and performance even better than anticipated. 

The record of the J34 shows it well fitted for such auxiliary use. It has 
been proved in tough operational service; has advanced to a 720-hour 
overhaul life; performed up to 56,000 feet; withstood severe battle 
damage; and is quick to install and easy to maintain. The J34 history 
shows progressive design changes and performance improvements to its 
present highly developed state giving the best specific fuel and weight 
characteristics available in its class. 

Westinghouse aviation engineers are ready to give you a wealth of 
information on the use ofJ34’s to achieveextraspeed, range, andendurance 
for both military and commercial operational requirements — a ready- 
made opportunity to bring tomorrow's aircraft . . . One Step Closer. 
Westinghouse Electric Corporation, Aviation Gas Turbine Division, 
P. O. Box 288. Kansas City, Missouri. j-sioii 



Tomorrow's Aircraft Brings Cities One Step Closer. The dolled line 
shows bow J34 pods can help aircraft reach opiimum altitude faster, maintain more 

run which might cut os much as 23%. 334 auxiliaries can give these advantages to 

Jet Propulsion * Aircraft Electrical Systems and Motors 
■ Airborne Electronics ■ Wind Tunnels to Plastics 


you CAN BE SURE.. .IF IT^ 

\^^stinghouse 




the New Beechcraft 


To the thousands of business executives who have inti- 
mate knowledge of the outstanding record of service 
of the world-famous Model 18 Beech 'Twin” — the new 
SUPER 18 Beechcraft offers a combination of unques- 
tioned reliability with the most modern improvements 
which deliver increased performance, greater comfort, 
and extra walk-aroimd cabin roominess. 

NEW Performance— Maximum speed, 234 mph. Cruis- 
ing speed, 215 mph. Range, 1455 miles. High service 
ceiling, better rate of climb and single-engine per- 
formance. Greater gross weight of 9300 pounds means 
increased pay load. 

NEW Operating Efficiency— Added wing area, wing 
span; new jet-type exhaust stacks; new landing angle; 
improved pilots visibility; plus other improvements. 
NEW Entrance— Larger cabin door lets down to pro- 
vide an easy stairway for quicker, safer entrance-exit. 


NEW Cabin -A liigher ceiling and a greater inside 
usable length provide greater walk-around cabin room- 
iness. An attractive new accordian-type door between 
cabin and pilot's compartment allows variety of unim- 
peded seating arrangements. 

NEW Interiors — New chairs styled for increased com- 
fort, phis the ultimate of styling of interior features. 
NEW Windows — Additional and much larger cabin 
windows provide an improved view for all passengers. 
NEW Bear Compartment includes a new rest room 
with privacy and spaciousness, a built-in luggage rack. 
For full details on the NEW Super J8 Beechcraft, see 
your Beechcraft distributor, or write to Beech Aircraft, 
Wichita. Kansas. More than a thousand postwar 
Mode! 18 “Twins” have helped earn recognition that 
Bcechcrafts arc the Air Fleet of American Business. 
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AVIONICS 


Fast Computer Handles Fluetuating Data 


* NBS digital iiuit solves 
‘real-time’ ]irobleius. 

• Two 40-ft. vans house 
Dyseac, power supply- 

A versatile new Iiiglisi>e«l digital 
computer called Dyscic, developed by 
the National Bureau of Standards for 
the Defense Dc[jartmcnt, is designed 
to handle such "teal-tiine” problems 
as the control of ait traffic at an air- 

C rt terminal. Tlic ness- computer has 
en turned over to the Signal Corps 
for undisclosed use, possibly in con- 
nection with the .Army's Nike missile 
installations. 

'I'he new computer is liousod in a 
40-ft. trailer, with a second 40-ft. trailer 
providing tlic required juiwcr suppis 
end general storage and work area. 
When powered by a third mobile unit, 
containing two 50-kw, diesel genera- 
tors, Dyseac can be operated in a 
completelv isolated area. 

► More Versatile Seac— Dyseac cmplo\-s 
basic circuit techniques similar to those 
used in Seac (National Bureau of 
Standards Eastern Automatic Compu- 
ter), but is designed to handle d\- 
namic real-time problems involsiiig 
continuous coinraimiaition with out- 
side dynamic systems- 
For instance, Dyseac can be used 
to control operations in an "automatic 
factory,” serving as a control clement in 
a generalized feedback loop. In one 
experimental run, Dyseac was con- 
nected up to Seac, so that the two ma- 
chines cooperatively worked On the 
same problem. Seac did the prelimi- 
nary data processing, then passed its 
results on to Dyseac which further 
processed the data. During the in- 
tervals when Dyseac was waiting for 
Seac to transmit additional data, it 
worked on an entirely different task, 
NBS reporls- 

► Logieal Design Fcatures-NBS cites 
three general properties which eiidosv 
Dyseac with its control versatilits': 

• Concurrent operation. The new com- 
puter can transfer information from 
its internal memory to and from ex- 
ternal devices without interrupting its 
computing operations- 
• Sclf-r^laBon. Tlie machine auto- 
matically adjusts its working pace to tlic 
speed (possibly irregular) at whicli ex- 
ternal operations that it is controlling 
are taking place. 

• Intcrniptibility. The machine's work 
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Solar gas turbine 
APU completes 500 
trouble-free hours 



RELiABiiirr AND SERVICE LIFE of gfls turbine 
driven auxiliary power units have been 
established by the first Solar unit to be 
installed in a C-124C Globemaster. Its 
5(X)-liour service record without overhaul 
was more than twice the initial estimates 
when the unit was put in use in 1953. Alto- 
gether. Solar APU’s' in the first 36 Globe- 
masters to be ecpiipped have logged more 
than 7500 trouble-free hours, with only 
normal maintenance. Solar salutes USAF 
maintenance operations that have helped 
make this record possible. 

Heart of Solar's APU is the “Mars" gas 
turbine engine. It has proven its merit in 
the finest, most practical airborne auxiliary 
generator set yet developed. 


SOLAR 


This is What 
Solar Offers You 



SERVICES, RcicsirFi. deilgn, ifecrl- 



prtiuiple ler coiunl of (u lurUnci, 
1 « rneinw and ponmotic inicu. 


FURTHER INFORMATION [ 
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Worlds Fastest Propeller-Driven Airliner 



Super Constellation 


Nearly 100 miles an hour faster than any 
propeller airliner now in service. This pow- 
erful new Super Constellation, equipped 
with American-designed and built Pratt & 
Whitney T-34 turbo-propeller engines, is 
now flying for the U. S. Navy. Its tests 


promise new speed, new performance, and 
greater economy potentials in the transport 
aircraft field. This new transport. Model 
1 249, is another example of Lockheed trans- 
port leadership. Watch for important news 
about this turbo-prop Super Constellatioo. 


Lockheed 


AIrcrafi Corparation, Burbank, California, 




a, Georgia 


LEADERSHir 



Really Cleans Plastic 


• Crystal clear vision 

• Long-lasting lustre 

• Non-glare, non-static 

• Won't craze or cloud 




])ra|tam can be intertuptoJ wliencver 
iitcessary to pcmiit a wide variety of 
ipccial orders to be injected into the 
|5rogram either by the nuichinc oper.i- 
tnr or by external devices. 

► Dvseac Charaelcristics— Like Seac. the 
new machine operates at a basic repeti- 
tion rate of 1 me., operates in the 
binary system, serial fashion, using a 
-ti-digit (including sign) word length. 
Other machine characteristics: 

• Instruction system: Tlirce address 

svstems, which gives the location of two 
nu:nbers to be operated upon, and 
tells where the result is to be stored. 

• Internal memory: Acoustic delay lines, 
giving minimum capacity of 512 words, 
with maximum access time of 384 mi- 
croseconds. By adding seven more cabi- 
nets of storage, 4,0%-words capacity 
can be achieved. Machine provides for 
automatic parity-digit check of storage 
accuracy. 

► Machine Performance— Here arc per- 
torm.inec rates which NBS gives for 
the new computer: 

• Addition-subtraction; O.d millisec- 
onds. 

• Multiplication-division; 3.0 millisec- 
onds. 

• Comparison: 0,7 milliseconds. 

► Standardi/cd Circuits— In designing 
the new machine, NBS was able to 
reduce the number of basic circuits to 
only two types, which with minor raodi- 
fications. are used throughout. These 
two basic circuits are built on ctched- 
circuit plug-in packages. 



Navigation Package 

Lightplane VOR "Omniplesct," aimounccd 
by Narco, converts its Siinplcxct (12-chaii- 
iiell ^'HF communications set into au omni- 
nmge navig-ation receiver. New \'OR adap- 
tor. which pings into esisting receptacle ou 
the Siinpleser, weiglis 2.75 lb., cosh S195, 
Omniplcxcr provides conventional left-right 

(com" indicator at the flip of a switch. Ad- 
dress: Nabonal .\emnaiitic-j| Radio Cotp., 
.\nihlcr, Fa, 


The computer itself employs 524 
tubes and 21.000 germanium diodes. 
Another 360 tubes and 5,100 diodes arc 
used in the internal memory of the 
machine. 

Four three-ton air conditionin| units 
arc installed in the trailer sans to dissi- 
pate computer heat. 

-PhiUp Kl-ass 


Expan.sions Reported 
For Avionics Industry 


Convair has announced plans to 
construct a 5100,000 building at Sail 
Diego for electronic computer re- 
search, one of several recently disclosed 
avionics industry expansions. Hie new 
5,200-sq. ft. Convair building, slated 
for completion early in 1935, will ad- 
join the companv's new engineering 
building. 

Other recent avionic industrs- moves 
include: 

• American Gyro Corp., Santa Monica, 
has moved to new ciikitged quarters 
at 5030 Nebraska -Avc. 'lire new three- 
story building provides 20.000 sq. ft. 
of factors' and office space. 

• Bmsh Electronics Co., division of 
Clevitc Corp., has purchased the as- 
sets of the Digital Instrumcirt Co., 
Coral Gables. I’la., manufacturer of 
electronic counters. Meryl C. Bums, 
former president of the Florida 6tm, 
will serve as manager of Brush's digital 
instnmrcnt department, with lieadquar- 
ters at 3405 Perkins Avc., Cleveland, 
Ohio. 

• Radio Receptor Co., Inc., New York, 
has changed the name of its Selectron 
& Gennanium division to the “Semi- 
Conductor division," better to identify 
its ex|xuidcd range of products. 

• Cook F.lechic Co.’s electronic sys- 
tems division has moved to a laijer 
plant at 2533 N. .\sliliind -Avc.. Chi- 
cago, which diiuhlcs previous working 


Makers Reporl New 
Magnetic Amplifiers 

Two nav high-performance, 400-c5'cle 
push-pull magnetic amplifiers for use 
with proportional valves or servo motors 
that require three to 30 watts ate 
among recently announced devices suit- 
able for servo system use. 

One of the new mag aniplifiets. 
Model XF,G52.A, available from Minne- 
apolis-Honcvwcll's .Aeronautical Divi- 
sion. is rated at three watts, weighs eight 
oz. and occupies 10 cii- in, The other. 
Model XEC64B. rated at 30 watts, 
weighs two Ih. and occupies a volume 
of 40 cn- in. 

Either can be driven to full ouhut 
from a one milliamp signal provided bv 
a subinin tube or transistor. The units 
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Gold Frontier 


Up where aummers are c-old and wintera colder, where 
days are long and nights seem longer, U. S. Air Force 
men in Northrop Scorpion F-89 interceptors stand all- 
weather guard along our northern frontier. These reliable 
bomber destroyers fly through icy fog, storm and black- 
ness to give around-the-clock protection to the heartland 
of America, Northrop Scorpions have speed to intercept 
invading aircraft, the endurance and firepower to follow, 
harass, and destroy them long before they can reach their 
intended target. F-89's are one of many contributions 
to national defense made by the experienced engineer- 
ing and production complex of Northrop Aircraft, Inc., 
America’s first company in the vital design, development 
and production of all-weather and pilotless aircraft. 



NORTHROP 
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AeroShell Oil 


These four airlines provide local service to the heart of the 
nation. Combined they travel thousands of miles . . . make hun- 
dreds of landings and takeoffs daily. 

Short hops require that the engines frequently alternate between 
full throttle and idle. 

This service calls for an oU that can take it . . . that can operate 
with the high lubrication efficiency that gives low engine wear. 
That’s why so many local service lines depend upon AeroShell Oil. 

SHELL OIL COMPANY 

50 WEST 50TH STREET, NEW YORK 20, NEW YORK 

100 BUSH STREET. SAN FRANCISCO 6. CALIFORNIA 
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BIG AND SMALL: M-H iiug omps. 


can be cascaded for niicrovwtt signal 
level operation without a tube at tran- 
sistor pre-auip. M-H quotes a delay con- 
stant of 6ve milliseconds. Coiiipanj 
address; 2600 Ridgrray Road, Minnc 
apolis 13, Minn. 

Other new serv’d system components 
rcccnth announced; 

• Miniature magnetic clutches and 
brakes, with response time of six milli- 
seconds. ace available in three Wpes; 
single clutch, double clutch and clutch 
brake. Units are designed for maximum 
torque of 16 or. in, and for intermittent 
duty speeds to 1,000 rpm. throitgb op- 
erating temperature range of —65 to 
165F, Moment of inertia of input shaft 
is 0.30 oz. in.', for output shaft, 0.21 oz, 
in.'. Single clutch rvcighs 0.8 !b., dou- 
ble clutch weighs 1.5 lb., and clutch 
brake weighs 1.2 lb. Manufacturer is 
Ford Instrument Co.. 31-10 Thomson 
,^vc.. Long Island City 1. N. Y. 

• Frequency differential. Tvpc FC-1 5-A- 
1. dcsigiied to provide an output whose 
frequency is equal to the excitation fre- 
quenci’ plus or minus the speed of the 
input shaft. The new size 15 ftequenev 
differential is designed for a primary ex- 
citation of 10 V., 1.000 to 5,000 cps., 
with a 1,6 transformation ratio between 
primary and secondary windings. With 
primary c.xcitatinn of 2,000 cps., and a 
shaft speed of 100 rps., carrier sup- 
pression is greater than 34 db.. accord- 
ing to manufacturer. Clifton Precision 
Products Co., Inc., Marple at Broadwav, 
Clifton Heights, Pa. 

• Penny-size servo components, includ- 
ing motors and synchros now are avail- 
able in production from the Kearfott 
Co. Typical servo motor, measuring 5 
in. dia. x 41 in. long, has no-load speed 
of 6.500 rpm,, skill torque of 0.1 oz. iu.. 
weighs 1.2 ca. Penny-size synchro trans- 
mitters, control transformers and differ- 
enti.ils, weighing 1.75 oz., have ma.xi- 
mum error limits of 10 min, of arc, 
company s.iys. Kearfott Co., Inc., 1378 
Main AVe., Clifton, N- I- 

• Magnetic amplifiet. Type R6GI0W1, 
for 60 cycle use. delivers 10 watts re- 
versible phase output with reversible 
phase a.c. or reversible polarity d.c. in- 

f ut. For more infomiation, write to 
olvtechnic Research Sc Development 
Co.', Inc., 202 Tillarv St.. Brookhm 1, 
N- Y. 
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PON’T MEASURE VALUE BY DOLLARS 






and KLIXON Circuit Breakers have it! 

All Klixon Circuit Breakers are designed and built to high quality 
standards to assure the ultimate in operation. Each breaker under- 
goes specific tests . . , tests that guarantee performance. As illus- 
trated above, each Klixon Circuit Breaker is attached to proper 
sized leads, mounted on test boards in a manner simulating actual 
aircraft installation, and calibrated with a constant current source. 

Tbe result — accurate and dependable operation under all 
flight conditions. 


Write for data describing Klixon performance-proved circuit 
breakers. 




ROBINSON 
WIRE TWISTER 

now in 2 sizes! 



New 9" Siendemose for bench work 
and subassemblies. 13 oz. weight. 

12" Standard for assembly line safety 
wiring. IS ounce. 

Split second whirling action safety 

qiirld^fobo^SaSe^^muXM^MO 

per engine assembled. 

3-tools-in-l - Pliers . . . cutters . . . 

Side cutting, oil tempered heads. 
Permanent bronze bearing, no adjust- 

Unconditional money back guarantee. 
Write for details including prices, 
testimonials and list of users. RALPH 
C. ROBLNSON CO., Box 494, North 
Sacramento 15, Calif. 



FBTER CENTER ^ 

• • 

► DME Looking Up— Civil DME’s 
chances fot co-existence with the mili- 
tarv Tacan system arc looking up, ac- 
cording to observers close to the Vortac 
committee, set up to resolve the con- 
tioversy. 

► Transistor Handles 5 Amp.— New get- 
inaiiiuin junction transistor capable of 
handling up to 5 amp. (collector cur- 
rent) has been developed by Minne- 
apolis-Honeywell. New P-N-P alloy- 
junction transistot. identibed P-11, is 
expected to have a Class A power rating 
of 35 'vatts. Frequency response and 
gain arc approximately the same as the 
lowcr-powetcd 2N57 transistor, M-H 
reports. Exptrimenhil quantities should 
be available within 90 days. 

► New Twist— Impror ed model of Lear’s 
electric sers’o (motor driven, magnetic 
dutches) will be used in a production 
guided missile, repladiig previously used 
hydraulic actuators and reversing a re- 
cent trend to hydraulics. Bv using new 
techniques, Lear has been .able to boost 
further the response of its fast-acting 
servo used in the F-5 autopilot on the 
F-84F, F-86D- 

► Poor-Man’s GCA Booming— Both 
laboratory for Electronics and Gilfilbn 
Bros, report the sale of undisclosed 
quantities of their new low-cost GCAs, 
with considerable interest evidenced by 
state and local civil aviation groups. 
(Because of keen competition, ncithet 
will yet identify purchasers.) Gilfillan 
says it expects to demonstrate its first 
unit in October. 

► New Pressure Ratio Indicator- Boeing 
will equip its B-25s with a newly de- 
vdopci Minneapolis-Honeywell pres- 
sure-ratio indicator, designed to give 
pilot a cockpit indication of engine 
thrust. Device will measure engine in- 
let and tailpipe pressure, present a visual 
indication of the ratio. Observers say 
device is particularly important for air- 
craft using twin-spool engines where 
one compressor may be operating near 
stall conditions, and pilot unarvare of it. 

► Ads Tell Talcs— Avionics industry 
people find display ads in the trade 
press and news^pers give good leads 
as to what the competition is planning. 
For instance, recent ads fot engineers 
in New York papers indicate that: 

• Burroughs Corp., business machine 
manufacturer, plans to develop airborne 
digital computers for bombing, naviga- 
tion, fire control, flight control, and 
automatic-landing and retum-to-base 
.systems, marking its first large-scale en- 


tr\’ into the avionics field. The ad 
aUo indicates further expansion of the 
role of airborne digital computers. 

• Hughes Aircraft is developing ground- 
based and mobile radar and computer 
systems, a new field for the company. 

• Link Aviation is seeking digital com- 
puter engineers, suggesting that the 
company plans to develop a universal- 
type digital computer for its flight 
simulators which could be easily 
adapted to a wide-range of aircraft tj-pes. 

► Come and Gel ’Em— Texas Instm- 
ments, first producer of high-tempera- 
ture silicon transistors, reports that pro- 
duction is currently running close to 
500 per day and that it has removed 
earlier restrictions on maximum quanti- 
ties to individual purchasers. By end of 
the year, company expects to be making 
1,000 silicon transistors a day. 

► Talking VOR on Tcst-Mclpar’s 
gross-error indicator-often called "talk- 
ing VOR’’-whicb gives an aural indi- 
cation of airplane bearing to a VOR sta- 
tion accurate to within 5-10 degrees, is 
undCTgoing test at CAA's Technical 
Development Evaluation Center in In- 
dianapolis. A second unit will soon be 
installed for ev’aluation in a Wilcox 
Electric TVOR in Kansas City. Al- 
though the device is intended primarily 
as a rough cheek on VOR receiver ac- 
curacy, it can provide navigation infor- 
mation to lightplanes equipped onh' 
with a VHF receiver. 

► Avco Forms Research Lab— Aven. 
whose Croslei' Division is heaiily en- 
gaged in avionics, is reportedly setting 
lip an avionics research lab in the Bos- 
ton area to be headed by John Mar- 
chetti, former technical director of the 
AF Cambridge Research Center. 

► Carlton to Magnavox— Bany Carlton, 

chairman of the Defense Dept.'s Ad- 
visory Group on RelLibilitv of Elec- 
tronic Equipment (AGREE), is leaving 
to become general manager of Magna- 
I’ox’s Government Products division in 
Ft. Wayne, Tnd. -PK 

A\ionics Bulletins 

New technical bulletins and booklets 
describing devices and techniques of 
interest to persons in the avionics field 
include; 
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and 

then 

we 

built 


the input drive gears for the main transmission 
of the S-5S Sikorsky Helicopter. 


The concave spiral bevel gear is 18.930 inches 
in diameter — of thin-walled section, 
carburized and hardened with our distortion- 
free metallurgical techniques and held to the 
closest of aircraft tolerances without tooth 
grinding. This was one of those 
"it can’t be done” operations. 


INDIANA GEAR WORKS, INC.- INOI AH APOll $, INDIANA 



FINANCIAL 

Plane Sales Give NAL Record Net 

Aircraft and equijunent deals produce capital gains 
that push profit to peak despite operating cost rise. 


An interesting forerunner of 1954 air 
transport results may be afforded by Na- 
tional Airlines’ recently released report 
of record annual profits. National and 
Delta-C&S are the only trunk airlines 
reporting on a fiscal year basis as of June 
30. The official Delte-C&S report is not 
available as yet. 

National’s reported net profit of 
54.465,743, or $4.42 per share, for the 
fiscal year ended June 30 set an all-time 
high in its historv, comparing with 
54.034,468, or $3.99 per share, in 1953. 
► Sale Profits— Tire bulk of the carrier’s 
profits for fiscal 1954 were realized from 
the sale of aircraft and other equipment. 

Actually, current operating earnings 
were lower than for the 1953 period. 
TTris is indicated by net profit from 
operations of $1.4 million after provi- 
sion for all taxes for fiscal 1954. com- 
pared with $2.1 million for 1953 and 
$1.5 million for 1952. 

Capital gains from the sale of equip- 
ment aggregated neatly $3.1 million 
after taxes for 1954 and represented 
some 69% of the veat’s total net 
earnings. Capital gains also were im- 
portant for 1953, amounting to SI.965,- 
086 after faxes. 

►Less Taxes— Consenafive accounting 
in handling tax items reduced Na- 
tional’s 1954 reported not income b\’ 
S380.000, or 38 cents a share. 

NAL. for income tax purposes, is 
amortizing its new airplanes at 80% 
of cost over a five-year period in keeoing 
with its certificates of necessitv. How- 
ever, a seven-year period is being used 
for amortization purposes in stockholder 
and other public reports. 

Tills has resulted in the nrovision for 
income taxes for the s ear of 5! .906, 500, 
substantially less than the net income 
Irefore taxes would indicate. Accord- 
ingly. when the flight equipment has 
been amortized fully for tax purposes, 
the taxes will be larger than the net 
income before t.ixcs will then indi- 
cate. 

Tire provision of $330,000, made bv 
a charge against income for the vear 
ended fune 30. 1954. will be used to 
reduce the provision for increased in- 
come taxes in future vears after the 
flight equipment has been amortized 
fully for tax purposes but not fully 
depreciated on the records. 

Of course, this reserve mav not be 
required for tax purposes at some fu- 
ture time if, for example, further equip- 


ment expansion by National requires 
continuing high depreciation charges in 
subsequent years. In this respect, this 
reserve may be said to represent a 
surplus "cushion," 

In any event, the stockholders’ equitv 
is best served by providing for such 
tax reserve until the contingency of 
its utilization is no longer present. 

► Lower Earnings— Lower operating 
earnings indicated by the corapanv are 
in keeping with the industtys trend 
thus far this year. Significantly, along 
with the industry experience, National 
has encountered lower operating earn- 
ings in the face of a new peak in revc- 

Operating revenues for fiscal 1954 
were $38,8 million, a new high and 
an increase of 18% over 1953’s $32.9 
million. Passenger revenues accounted 
for $34.5 million, or 89% of the total. 
The big increase was generated by air 
coach, with revenues from this source 
up 61% while first-class revenue de- 
clined 2%. 

Narrowing profit margins resulted 
from the increase in the volume of 
coach traffic as this served to reduce the 
overall yield per passenger-mile to 5.05 
cents in 1954 from 5,14 cents in 1953. 

Operating expenses reached $35.8 
millions, up 23.6% from the previous 
year. The company attributes a sub- 
stantial part of this increase to the 
nonrecurring costs of introducing its 
new DC-7s and Convair 340s but con- 
cedes "the rising cost trend remains 
the outstanding problem confronting 
the .lit transport industry." 

► Higher Book Value-Considerable im- 
provement in NAL's financial position 
also has been achieved during the past 
fiscal vear. Book value increased 28.6% 
(0 $18 million, or $17.82 per share at 
lulv 30. 1954, from $14 million, or 
$13.85 a year earlier. Five years prior, 
on June 30. 1949, book value per share 
amounted to only $6.20, revealing an 
almost threefold increase in the interim. 

Regular quarterly distributions of 
15 cents per share were maintained 
throughout the fiscal 1954 period. 

The re-eqiiipment program during 
1954 resulted in net cash expenditure 
of about $10.5 million. After giving ef- 
fect to disposition of older equipment 
(from which the material capital gains 
were realizedl. the new equipment ac- 
quisitions resulted in increasing the net 
operating property account to more 
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A^L SAFETY. . . rides with every flight! 



in history, carrying 
passerrgers more than 20 billion 
passenger miles. This is [xisitive proof that the 
most dangerous thing about flying is driving 
to the airport. For dc’irendable standard aircraft 
units or new designs for spctial applications 
call on Adel. 


Precision 




CORPORATION 


lueprints 

FOR PROGRESS 

one de pendable source . . .for 
s pecialized electrical equipment 


An organization slrcamlincU for maximum efficiency ... a com* 
bination of specialized and diversified talent, experience and 
faciilties essential for the development and production of elec- 
trical components and assemblies which meet the fasKhanging 
requirements of industry. 

Leocli comprehensive experience in research, engineering, 
manufaetttring and service, on electrical, electronic and electro- 
mechanical equipment, have constantly been and are still being 
expanded for more efficient operation, stepping up production, 
thereby lowering costs to cuMomors. 

Pul this specialized and technical experience to work on your 
specific requirements, to assure the full performance originally 
built into all products. 

For aircraft, commercial and industrial cfllcicncy and safely 
. . . Leach has become The Most TrtisteJ Name in Specialized 
Elccirical Eqiiipiiieiti 


^ LEACH RELAY CO. 

CORPORATION 

dPIS Avalon Blvd,. las AngettiS. California 




PALMER ELECTRIC MFG. CO. 

Subsidiory of leach CORPORATION 

db-dO-ACO Cyeia Alfornofors— SynehronourMofori— DC Conarafari 


o 


INET 

I of loach CORPORATION 

4441 Sonia Fo Ava.. Las Angeles S8, Cali 


.. JEFFRIES TRANSFORMER CO. 

■ ■■ I - 1(1 Subsidiary of leach CORPORATION 
V ’ ' l7I0Eo>l57thSI.,LaiAnge1eiSB.Callf. 



CORPORATION 

5915 Avolon Blvd., Los Angeles 3, California 
OistficI Officer ood Representafivas in 


Ihim S26.I million. rom|wred witli 
'.IS.S millkm June 30. 

The new equipment acquisition pro- 
giam resulted in a .sharp reduction of 
working capital fo 5572.225 as of June 
50, 1954, compiircd with $6,335,717 
a year earlier. However, the most recent 
figure was after inclusion of current in- 
stallments due on longterm debt. The 
next pannent of S346.000 is not due 
until Mar. 51, 1955. 

Moreover, management reports that 
depreciation gcuer.itcs about $350,000 
in cash monthly. (The importance of 
.nrliiie cash genertition from deptecia- 
lion n-.is indicated in .\vi.uion Week 
.\ ng. 30, p. 51.) 

► Reduced Debt— Bank debt was re- 
duced to S9.8I6.000 June 30 from its 
onetime pc.ik of $12 million. A final 
payment of S534.000. scheduled for 
June 30. 1959. is slated to extinguish 
Ihis longterm debt. 

Tlie increase in tiic net wortli ]>osi- 
tion and tbe reduction in book loans 
has served to bring tbe airhne’s debt 
ratio down to 55.2% on June 30, as 
contrasted with 53-5% Oct. 31, 1952— 
its highest point. 

National completed its new equip- 
ment acquisition program. This was 
represented by the four DC-7s and 
eight Convait 540s. In .August 1954 
two other 340s were purchased and 
added fo the fleet, litis new equip- 
ment. plus new hangar and shop facili- 
ties occupied under long-term lease in 
New York and Mi.niii, ate expected by 
inaiiagcmciit to increase utilization anil 
reduce costs. — Sc-lig .\Itsc-hiil 


Avialioii Facilities 
Win Tax Writeoffs 


Uie following firms liave been issued 
certificates of necessity for accelerated 
tax amortiziition for new or expumded 
f,!cihtics by the Office of Defense \fobil- 
i/jtion; 



■•Ul.lMcrali riniv o 


s-hUU .AirvrKft Dlvisiun, Ilawrvtnwn, Ma.. 
iHllttary curyt, alralanvH aial vi>xi-e 

C-nrat Tuiil X XIai-hiiip Cii., NVW'Inxiuu, 
Conn., AlrrrAft pnrta. JIO.Tns. 


d related rarta. MO.rtSS. 
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Golf course fairway — Seanieiv runway 



Neaniew — a tough, economical, all- 
weathcr submarine hunter. In adverse weather 


— submarine weather — the Seatnew can be 
airborne after a short take-off from an emergency 
Strip . . . can conduct a radar search and low- 
level attack , . , and can land back safely almost 
anywhere (even on a golf coursel) — due to its 
slow approach speed and shock-resisting under- 
carriage, 


The Short answer 




is the Seameir 


Eainomy of manufotivn u 
porolteled by economy of 
mointenaxe, in Urns of 
ntnn-fioun and spare componerds. 



IN QUANTITY PRODUCTION FOR THE ROYAL NAVY 


Short Brothers & Harland Ltd., Queens island, Belfast, N, Ireland, The first manufacturers of aucrafl in the world 


AVIATION SAFETY 


CAB Report on PAA 377 Incident Over Pacific 

Prop Unbalance Tore Ont Engine 



For 23 lorge Hecker 

production division has been 
monufocluring machined air- 
craft ports of highest quality. 
Your compony, too, con profit 
from this experience and skilf. 
We invite your inquiries and 
vrill be pleased to send fur- 
ther informoliort. 


Manufacturers of Machined Metal Parts 
Designers ond Buiiders 
Tools • Jigs • Fixtures • Special Machinery 



HIE ACCIDENT 

'J'lic No. 4 engine and pcopcUcc of 
N 90947. a Fan American World Airvays 
Boeing 377, tore from the aiioaft after little 
vatoing at 1236, ‘ Dec. 6, 1953. The Sight 
was a^ut halfway to Wake Island from 
1 lonululu, T. H., cruising at its assigned alti- 
tude of 10,000 feet Control was regainerd 
after Jessing considerable altitude and the 
Sight diverted to Johnston Island. None of 
the 35 passengers and seven crew membecs 

HlS rORY OF HIE FLIGHT 

Might One/05 departed San Francisco 
International Airport at 2048, Dec. 5, 1953, 
on a sebednied flight to Tokyo. The first 
intermediate stop was to be Honolulu, and 
the second Wake IslancL 

The flight arrived Honolulu at 0613, Dec. 
6. No nralfunctioos of the aircraft were ex- 
perieuced between San Francnsco and Ho* 
aolulu. Except for routine servidog and in. 
spectiems during the stop at Honolulu, no 
work was ireeded. Flight crews were 
clianged. 

T^ flight departed Honolulu Interna- 
tional Airport at 0847 under an approved 
IFR-type flight pbn but in Visual Flight 
Rules weather. There were 35 passengers 
and a crew consisting of Capt. E. G, Kelley, 
First Officer L. B, Newby, Second Officer 
F. M. Kelley, Flight Engineet W. J. Foster, 
Purser \1, J, Finney, Stewardess P. Lux and 
Steward E. E, Moore. Gross weight of the 
aircraft at takcofi svas 139,440 lb. (maxi- 
mum allowable 144,900 lb.). The load 
was pcoperlv disbibuted with rclatioa to cx:o. 
ter of gravity limits, 

Tbe flight was routine until 1235, three 
hours and 48 minutes after departure, when 
the crew felt an unusual vibration. At the 
time, the flight was in clear weather and 
smooth air. The vibration built up mpidly 
and within a mmiite culminated in an ex- 
plosive noise and violent jolt. Tlie aircraft 
wemt ont of conbol in a right descending 
him accompanied by violent buifeting. The 
flight was as 20.4* North Latitude and 
174.4' West Longitude, oiniost exactly half- 
wav betsveen Houolulu and Wake. The 
nearest land was Johnston Island, about 350 
nautical miles to the southeast. 

Capt. Kelley bad left the cockpit some- 
time earlier. First Officer Newby who was 
occupying the right seal noted the vibration. 
He immediately ordered all propeller spin- 
ners checked, disconnected tbe automatic 
pilot, and flew the airciafl manually. Con- 
trol surface boosters were not turned on after 
the aiifomatie pilot was disconnected. 

The flight engineer and second officer 
Iwho was narigating) checked from B com- 
partment, forward of the cabin, but did not 
observe any nf the engines running roughly 
or propeller spinners wobbling. The flight 

'All tlmsa referred to herein are Greemvleh 
Civil Time and hiaed on the 24-hour clock. 


engineer returned to his station and at- 
tempted to detect the bouble; none of the 
engine instrumenb showed absortnal read- 
ings and he was unable to isolate tbe source 
of the vibration. 

At the first sign of abnormal operation 
the captain hurried back to tbe cockpit, 
.As he reoccupied the left seat, he glanced 
over his shoulder at the A%bt engineer's 
panel to see if he could detect tbe trouble. 
No. 4 cogine aud propeller fell away at that 
moment; rimultaneousty, violent buffeting 

71ie steward had come forward to report 
unusual vibration in the galley and saw a 
flash of fire as No. 4 engine left; he and the 
second officer called to the flight engineer 
that No. 4 was gone. 

The buifeting continued during the div- 
ing turn to the right. The master fire seam- 
ing light came on and the fire wamiog bell 
smmded; there was no further evidence of 
lire thereafter, so CO, was not used. Power 
was reduced on tbe left engines. Full left 
aileron and mdder tabs were rolled in. Wing 
flaps were extended about 15 degrees to 
Tcrluce buifeting. but were found indfcctive; 
they were therefore refracted. The com- 
bined efforts of both pilots were used to 
apply full left aileron and mdder, but the 
right wing would not come up. At tiiis 
time, ditcliing appeared imminent. 

In an effort to raise the right wing and 
bring the aircraft under control, tiie captain 
orde^ fuel dumped from No. 4 tnnk. The 
aircraft continued to lose altitude while 
2.500 lb. of foci were dumped, and control 
was eventually regained. Altitude was tem- 
porarily stabiliaeo at 3.700 (cel, then tiie 
aircraft again settled slowly until the power 
and air speed combination was fbrnid which 
would arrest descent and still peraiit conteol 
with the least buffeting. Heading was con- 
trollahlc within 20 de»ees at 145 knots 
indicated airspeed and descent was checked 
at 2.300 feet. 

The first officer had been able to trans- 
mit a *'Mavdav" shoitlv after the engine and 
propeflcr tore out- A little later, before 
descent was arrested, he repotted their po- 
sition to tionolulu and advised the purser 
over interphone to prepare the passengers 
for a water landing. Steps had alreadv been 
token by the cabin attendants, in accordance 
with compauy eme^ency procedures, to 
assist passengers in preparation for ditch- 

From time to time. HonoTiihi was advised 
of progress in coping with the emetgenev. 
•At 1245 the flight advised Honolulu they 
were attempting to reach Johnston Island. 

Tile Search and Rescue organixation was 
immediatelv alerted after the "Mavdav." 
Two aircraft were dispatched from Honolulu 
and an .Air Force aircraft left Johnston 
fsland. Interception was made at 1418 bv 
the Air Force aircraft approximatelv 140 
miles northwest of Johnston Island. Surface 
craft fn the vicinity of Johnston Island were 
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Transmitters and Monitors of proven accuracy and reliability 




SYNCHflOTEL TRANSMinEflS 
for the remote electrical 
transmission of data such as 
true airspeed, indicated air. 
speed, absolute pressure, iog 
ahsoliite pressure, diSereniial 
pressure, log diSereniial pres- 
sure, altitude and Mach 
number. 


F8ESSURE MONITORS 
to provide control signals 
which are funclions of alti- 
tude. absolute pressure, dif- 
ferential pressure, elc. 


To CONTROL a guided missile cffeciively and 
absolutely is a challenging problem with which 
hundreds of engineers are grappling every day. 

The solution depends upon the efficiency and 
the reliability of the controlling parts, 

For over 25 years Kollsman has beeo making 
precision aircraft instruments and equipment 
used on military and commercial aircraft 
throughout the world. The talents and skills 
needed for success In this special and challeng- 
ing field arc equally necessary in the design and 
manufacture of precision controls for missiles. 

Kollsman is presently making Transmitters 
and Monitors of proven accuracy and reliability 
for missile control. 


Brochures are available on the above two products. 



Please write us regarding your specific problems or requirements in the field 
of missile control. 


INSTRUMENT CORP. 

— y- 

MEW rORK • CLEN04LE, MllrORNIl • SUaSIDIARV OF SteUtdohd COIL 



S0-K45lh AVE„ UMHURST, : 


PROOUerS CO. 






You maj well be ooe o{ a teleet group of meo iDtently iniereited 
in developing tomarrow'e jet fighiere. . .epecial reeoonaieance 
aircraft... jet bombers and traniporu. The Aircraft Diviiion of 
Fairchild offers a genuine creative opportunity to such men. 

New concepts of flight for the jet era . . . a< well as engineering 
advances on the world-renowned C-1I9 Flying Boxcar and soon-io. 
bc-pmduced C-12} Assault Transport are coming from Fairchild. 
Diversified, stimulating assignments like these increase the inven- 
tive challenge to Fairchild's team of qualified aerodynamicisls. 

Gracious country living only minutes away from urban Balti* 
more or Washington . . , paid pension plan ... an excellent salary 
with paid vacations . . . ideal working conditions . , . generous 
health, hospitalization and life insuronce . . . and the many other 
benefits of a progressive company add to the pleasure of working 
with FaircbUd. 

You’ll be investing wisely in a secure future if you take lime 
today to write to Walter Tydon, Chief Engineer, outlining your 
qualifications. Your correspondence will be kept in sttici con. 
Gdence, of course. 


B CKCIHE ant MUPtME COIPOMIIOK 

Fairchild 

ytimcdDimim 

HAGEBSTOWN, MABYIANP 


alerted as the Rizlit approached. 

The fUabt was able to maintain 2,300 feet 
to lohnston Island and landed at 1132, 
two hours and 56 minutes after the engine 
and piopellci fell flee. 

1NVESTIG.VIION 

Weather was not a factor in this acci- 
dent The fotccast was for clear weather 
throughout, with scattered cumulus aloug 
the course well below flight leveL The crew 
stated that no adverse weather «us cncoun- 
Ictcd, and tuibnience was light 

Since there was a mal^nctiou in the 
No. 4 power package, followed very quickly 
by failure which caused the c— 
pcller to rip out. the invest- 


x:rtaining the nature of the 


ison for t 


: failun 


Investigation by the Board and tcstiniony 
given by engineers from Pan American, 
Boeing Airplane Co., and Uomilton Stand- 
ard Propeller Div. disclosed that loss of the 
engine and propeller could ^ve been 
caused by (1) failure of the engine moimt 
(2) sudden stoppage or sdzuie of the engine, 
(5) an unbalanced or otherwise defective pro- 
peller, or (4) a combinatioo of these. Since 
the engine and propeller fell in deep water 
and could not be recovered, there was no 
opportunity to examine them. 

Ehiiing investigation of the Bisl posn- 
bilitv above, it was found in examination of 
the No. 4 engine mount that the top por- 
tion of the engine mount ting was missing. 
Laboratory examination of the remainder of 
the ting, an attach fitting, and a portion of a 
buckled support tube did not reveal any 
evidence of fatigue failure. This study 
showed that all fractures apprently bad 
been caused by loads in excess of the de- 
sign strength. Ftnin examination of these 
pertinent parts and the engne mount in 
general, it appeared that separation of the 
engine from the aircraft was downward and 
to the ri^t. 

Loss of No. 4 engine exposed to the air- 
stream the large flat plate area of the fire 
wall to which the oil cooler remained at- 
tached, This created drag and buffeting of 
such proportions that control conid not be 
regained until dumping of fuel from the 
No. 4 wing tank made it passible to raise 
the wing. 

The fuselage skin on the right side above 
the lounge door was damaged by a piece of 
engine cowling. Tlic skin svas abraded, with 
a slight amount of buckling. TheTe was a 
triangular tear approximatelv 8 sq. in. in 
area at Station 806. just forward of the 
window abose the door. Three circumfer- 
ential members and three stringers in this 
area were damaged, but there was no struc- 
tural failure. There were two small tears in 
the top skin of the right wing at Stations 
213 and 219; the tears were U and 25 in. 

long. 

Regarding the second possibility— that of 
sudden engine stoppage or seizure-investi- 
gation disclosed that there have been no 
• s of this type ai— '* 


cngini 


has ton 


craft in which 


at high rpm.. as a result of sudden stoppage. 

Imestigation of the third possibilitv. that 
of propeller failure, revealed that the en- 
gine mount on this aircraft showed several 
points of similarity with another mount 
from which No. 1 engine was svrenched out 
in flight. In this comparative case, a B-377 


another 


T Glenview. IH-. 
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Are YOU one of the 3 Stress Engineers 
We Need , 



^ Three lucky men are going to move South this fall — 
they're going to a climate of year-round mildness and comfort— they're going to work 
in one of the world's largest aircraft plants where planning the aircraft of the future is going on 
while the aircraft of today are being produced. Maybe you've always urnnted to enjoy the 
comforts of living in the gracious South along with a more attractive professional future. 

To be sure you get all the information you wont, send in the coupon at the bottom 
of this page. We'll do the rest. 



OTHER AIRCRAFT ENGINEERS ARE NEEDED 

STRESS • STRUCTURES • DYNAMICS • DESIGN 
LIAISON • SERVICE MANUALS • RESEARCH 
PRODUCTION DESIGN • MANUFACTURING RESEARCH 
DRAWINGS CHECKERS • A E R O D Y N A M I C I S T S 
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beyond the sonic wall 

precision ..... 
performance! 

• New heights of performance, demanded by 
supersonic flight, also demand new standards of 
precision . precision assured by the know-how and 
production facilities with which we have served the 
aviation industry in development work for many years 



We manufacture precision gear assemblies for acces- 
sory drive units, actuators, transmissions, computers 
and controls. And we also produce complete compo- 
nents such as bomb hoists, gun turrets, radar track- 
ing and scanning assemblies, hydraulic actuators. 
Make your development and production problems 
our problems We're qualified by long and proven 
performance to solve them . large or small. 

A letter or telephone call will put us at your service. 


THE STEEL PRODUCTS ENGUVEERINO CO. 


ENGINEERS AND MANUFACTURERS 


SPRINGFIELD. OHIO 





Capital Airlines is making news with 
s recently ordered fleet of made-in-Britain 
Vickers Viscounts. Later this year, Trans- 
Canada Air Lines will put into service its 
fleet of Viscounts— the first turboprop transports 
to go into commercial operation in North 
merica. Both airlines have specified Simmonds 
Pacilron Fuel Cage Systems for their Viscounts. 


SIMMONDS AEROCESSORIES, 

General Offices: Torrytown, N. Y. 


OHIO • sele (anodiae llteniee: SIMMONDS SEROCtSSORIES OF CaNADA UMITEO-MOHiaEU 


CLINIIALI. 




ESSAGE TO 


R I C 


INDUSTRY 


ONE OF A SERIES 


“The Western Miracle” Continues . . . 
More Automatic Controls for Industry 


Within recent weeks three new monthly tech- 
nical magazines devoted to automatic control 
systems for industrial processes and machinery 
have offered the public tlieir first issues. One of 
these is CONTROL ENGINEERING,a McGraw- 
Hill publication. 

What has caused this surge of interest in the 
design and application of automatic control sys- 
tems? What does it portend for the future of 
American industry? More important, what does 
it promise for the American standard of liv- 
ing, of which industry is and must be the 
servant? And what is the role of CONTROL 
ENGINEERING in this development? It is to 
those questions that this statement is addressed. 

A New Intellectual Revolution 

It is frequently asserted that we are now in 
llie throes of a new industrial revolution. The 
revolution is described as the eliminating of 
wasteful applications of human labor to repeti- 
tive tasks through new technology which makes 
it possible to transfer those tasks to automati- 
cally controlled machinery. 

It is perhaps more accurate, however, to say 
that we are the beneficiaries of a new intellectual 
revolution in the application of science to indus- 
try. This new intellectual revolution points the 
way toward giant strides in the continuing proc- 


ess of taking dull and laborious work off the 
backs and minds of men and transferring it to 
machines operating in large batteries under 
automatic control. 

The practical engineering work required to 
convert this intellectual revolution into a full- 
scale industrial revolution, however, in large 
part still remains to be done. It is to this task 
that CONTROL ENGINEERING will be de- 
voted. Its role is that of bridging the gap, in 
engineering and economic terms, between the 
new conceptions of automatic control of indus- 
trial processes and their practical workaday 
application. These conceptions run the full 
gamut from systems of control for automatic 
factories making heavy industrial products to 
highly personalized systems of automatic con- 
trol to warn people when tliey are approaching 
the broiling point in sunning themselves at the 
beach or becoming too drowsy to drive their 

Enfer the “Feed-Back” System 

Enough work has been done to move these 
conceptions out of the realm of interesting 
dreams and into the realm of practical possibili- 
ties, and in some cases into the realm of practi- 
cal realities. Crucial parts of this work were 
done during World War II when weapons were 
successfully equipped with “feed-back” systems 
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that aulomalicalty corrected mistakes made by 
the weapons in locating their targets. 

Tile principle of the “feed-back” system is as 
ancient as tlie personal monitor that tells us not 
to run into each other as we walk along the 
street. It feeds back to our locomotion machin- 
ery the warning of a collision ahead. But the 
application of the principle to weapon control 
and then to more general machinery control 
required superlatively imaginative and skillful 
scientific development. 

When a “feed-back” system tliat monitors an 
automatic process and keeps it lined up pre- 
cisely is teamed up with a computing machine, 
capable of making lightning calculations that 
control lioth what goes into the process and 
what is done with the product, the horizons of 
automatic control become broad indeed. But in 
large part they still remain iiorizotis. A vast 
range of practical engineering work remains to 
be done to realize anything like the full potential 
of automatic control of industrial processes and 
machinery. 

More and Better Jobs 

There are those who view the surge of interest 
in automatic control with alarm. They conjure 
up a situation in which automatic processes will 
at once expand the ranks of tlie unemployed 
and reduce many of those still working in indus- 
try to the status of robots or automatons. 

A look at the record of the American economy 
— a record of amazing growth, steadily improv- 
ing job oppmiunities and a constantly rising 
standard of living — demolishes the basis for 
such fears. The introduction of new and more 
efficient industrial nsachinery and processes ob- 
viously cannot be accomplished without creating 
some disturbance for some individuals and 
some companies. But consistently the longer 
range eSect of such local and temporary dis- 
turbance has been more jobs and belter jobs for 
Americans. 

It is no accident that, while the proportion of 
industrial wage earners in our population is 
virtually the same as it was in 1920, the pro- 


portion of professional and salaried workers has 
doubled. The proportion of unskilled workers, 
furthermore, has dropped by half. This has been 
an essential part of a continuing process by 
which drudgei 7 has been transferred to ma- 
chines while the workers who formerly did the 
drudgery have been graduated to jobs calling 
for greater competence and providing better pay. 

Higher Living Standard 

A British historian, H. J. Hancock, has re- 
ferred to this genera! process as “the Western 
miracle” — that of providing an ever higher 
and higher standard of living for more and 
more Americans. Tlie key element in this miracle 
has been more and more reliance on power- 
driven macliines to get the day’s work done. 

In the nature of the extremely complicated 
apparatus involved, full development of sys- 
tems which have passed through the “think 
stage” into the status of practical possibilities 
will be a time-consuming process. It will also be 
a very exacting process, calling for a tremen- 
dous application of engineering skill and in- 
genuity. However, the engineers who are con- 
centrating on this difficult, workaday phase of 
the development of apparatus for automatic 
control will be inspired by the knowledge that 
they are making a crucial contribution to lecli- 
iiical progress which holds great promise of 
good for the American people. 


T his message is one oj a series prepared by ihe 
MrCraw-Hilt Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to t/uoie or reprint all or 
parts of the text. 

— -■ 
PRESIDENT 

McSRAW-HILL PUBLISHING COMPANY, INC. 
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An effective combination of chemical and 
mechanical action - . - simultaneously . - . now 
results in new levels, new standards of per- 
formance in the decarbonizing of aircraft 
engine parts. Elapsed cleaning time, neces- 
sary man hours and space formerly reiiuired 
have all been substantially reduced with 
high work-quality consistently maintained. 

With Turco Transpo as the cleaning agent 
and Turbo Blast units as the vehicle, this 
new process results from a specific cooper- 
ative des elopment pr ogram between Turco 
Products, Inc., and Eastern Air Lines. 



for cleaning t 
decarbonizing engines 


For Cleonins or Metal Conditioning Piotiletns...Turn to Turco first! 



67 SPECIALIZED SERVICE CENTERS t, 



TURCO 

PRODUCTS, INC. 



AIR TRANSPORT 


Loss of Comet Costs BO AC f 1.4 Million 


But British airline makes a net profit of $2.6 million 
for fiscal 1954, despite grounding of jet liner fleet. 


London— Grounding of British Over- 
seas Airways Corp.’s Comets in the last 
nine weeks of fiscal 1954, ended Mar. 
51, cost the airline $1.4 million. 

Total revenue loss due to the Comet 
grounding is estimated at $2.8 million, 
but this is offset by $1.4 million in op- 
erating costs not required during tfic 
grounding. 

e Serious Shortage— Disclosing the fact 
that BOAC made a net profit of $2.6 
million after interest and ta.'res on an 
operating profit of $5.6 million, Sir 
Miles TTiomas, BOAC chairman, says 
his airline is facing a serious competitive 
situation due to the shortage of cquip- 

Sir Miles res’cals that the loss of the 
Comet cut the planned seat capacity in 
the current fiscal year by 21%. 

“This situation is dailv becoming 
more acute as international airlines com- 
peting with us take delivery of the latest 
iongrange American-built aircraft,” lie 
says. “It is imperative that we should 
maintain our carrying capacity to keep 
routes open, thus assuring our commer- 
cial standing for ultimate reinstatement 
of the Comets and introduction of tlie 
Britannia.” 

Although it is necessars’ to acquire 
more U. S. piston engine planes to close 
the competitive gap, BOAC's chairman 
says he has not lost faith in the future 
of British transport aircraft. 

► DC-7C Competition— In addition to 
Lockheed Constellations acquired in a 
swap with Capital Airlines and Boeing 
Stratocruisers jiurchased from United 
Air Lines and Pan American World Air- 
ssays (Aviation Week Sept. 6, p. 74), 
BOAC may be forced to buy the long- 
range Douglas DC-7C to meet PAA’s 
competition in nonstop trans-Atlantic 

The corporation now is committed to 
$140 million for British gas turbine 
tranyiorts. 

BOAC already has paid $15 million 
for the Comet 1 fleet and, by the end 
of the fiscal year, had paid $15 million 
to de Havilland for Comet 2s and 5s 
under construction. 

The bulk of BOAC’s commitments 
is $67 million for turboprop Bristol 
Britannias, compared with a total plan 
of $42 million for Comets. A BOAC 
subsidiarv bought four turboprop Vick- 
ers for West Tndian service. 

► Comet Investigation— Future of the 
Comet will be clear after the British 


public inquiry that is scheduled to open 
Oct. 19. 

Supply Minister Duncan Sandvs re- 
cently made a statement that the tech- 
nical investigation made by the Royal 
Aircraft Establishment ani de Havil- 
land has yielded “clear and positive” 
results. Tliis is a tip that the causes of 
the Comet craslies no longer are un- 

Technicians here believe a structural 
beefup of the aircraft will be required, 
along with more stringent certification 
requirements for future turbine trans- 
ports. Sandvs indicated the Comet 
beefup win not involve fundamental 
redesign. 

A modified Comet incorporating the 
changes will be tested soon at Farn- 
boTough. 

► Best Year-Dcspitc the Comet losses, 
which also are bound to affect scriouslv 
the fiscal 1955 financial picture. BOAC 
enjoyed the best year in its historv. For 
the first time profits were sufficient to 
require payment of British income and 
profits taxes, both about $1 million. 

In contrast to the general trend of 
rising costs for airline operations, 
BOAC cut operating costs while in- 
CTca.sing gross revenue. The total reve- 
nue increased $6 million to $64 mil- 
lion, wliile operating costs were cut 
one cent per ton-mile. 


By Kallierine Johnsen 

Railroads are launching a determined 
figlit to block further inroads into the 
shipment of first<Iass mail by air. The 
outlook is for the battle to be' carried to 
tlie courts and Congress, as well as to 
Civil Aeronautics Board. 

► Blow by Blow- The latest develop- 
ments in the air-rail fight for three-cent 

• CAB authorized over nil opposition 
a year’s extension to Oct. 1, 1955. of 
tlie experimental program of shipping 
three-cent mail by air, when plane space 
is available, between New York. Chi- 
cago, Washington, D. C., and Florida. 

Rates of 16.88 cents a ton-mile for 
service to and from New York and 


Passenger traffic increase 4.9% to 
304,000 persons averaging 3,000 mi. 
per Sight, Indicative of the British air- 
line’s Tonghaul operations, 

Aircoacli service accounted for the 
bulk of the passenger gain, increasing to 
55% of the total of BOAC’s business, 
compared with 13% last year. 

► 64.5% Load Factor-Reduetkm of 
operating costs enabled BOAC to re- 
duce its break-even load factor from 
66% to 63%. This year’s load factor 
WPS 64.5%. 

Before being grounded, the Comet 
was aieraging a 79% load factor, com- 
pared with a 61% average for otlier 
BOAC aircraft. 

BOAC showed an operating profit of 
$5.6 million compared with $288,000 

► No Subsidy-Sir Miles savs BOAC 
has met its capital interest charges and 
substantially reduced its deficit during 
the last three years. 

The airline has not rcccired a gov- 
ernment exchequer-ripe of subside since 
1952. although the Cii'il .Wiation Act 
of 1946 envisioned subside through 
1956. 

B0.4C is negotiating to dispose of 
its fleet of Handley Page Hermes trans- 
ports and estimates a Toss of nearly $6 
million in this sale. 

’The British carrier for the first time 
notes a posriear pilot shortage and cites 
difficulties in rcCTuiting pilots and en- 
gineering officers outside tlie curpo- 
ratioii. -RBH 


20.04 cents for service to and from 
Washington and Chicago were con- 
tinued. 

• A formal proceeding to reconsider 
the rote.s wa.s ordered bv the Board. If 
new rates are determined as a result of 
the proceeding, savs CAB, thes- ate to 
become effective at the end of tlic ex- 
tension period or "on sucli prior date 

• Seventy-two railroads will riv to estab- 
lish at the proceeding that the cost to 
the Post Office of the air sersice is sub- 
stantially higher than rail service 
(Aviation Week Sept. 20, p. 19). 

Post Office takes the position that 
the overall cost of the two services is 
the same. Although the "transport” 
cost for air shipment is about double 


Rails Gird for All-Out Mail Fight 

Battle to block new inroadii by airlines may be carried 
before Congress, the courts and into CAB hearings. 
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tliiit of lall sliipiiiciit, Poit Office inaiii- 
tiiim tb;4t its ovctlicnc] cost is Isiglict 
M’ith tlic mil operation. 

• An airline drive for liiglict mtts- 
iiftcr Oct- !. 1955-for air sliipmciit of 
surface mail undoubtcdlv will be op- 
posed by Post Office at tlic proceeding. 

Present rates arc less than half the 45 
cents a ton-mile the carriers rcceiscd 
for airmail shipped on the same flights 
n ith the surface mail. 

• A court test on the legality of air ship- 
ment of surface mail is in prospect, llie 
railroads will attempt to have their 
charge that air shipment of surface mail 
is in siolation of both postal law and 
the 195S Civil Aeronautics .\ct consid- 
ered at the formal proceeding ordered 
by CAB. 

The Board's order, liower cr. appears 
to limit this proceeding strictly to the 
rate qiic.stion. The railroads can be ex- 
pected to turn to the only alternative, 
the courts. 

► Resolving the Issue— Nfeanwhile, 

Commerce Uiidersecretars' for Trans- 
portation Robert Murray is attempting 
to resolve the issue. .A six-member 
piinel of the Transportation Council. 
Commerce Department's industry ad- 
s'isory group, is completing a study of 
the effects of the shipment of first-class 
mail b\ air on the transportation 
indnstrs'. 

Their findings and recommendations 
arc .sclicdnkd for action ])V the 67- 
mennber council, lieadcd by C. H. 
Beard, general traffic manager of Union 
Carbon and Carbide Corp.. at a meet- 
ing on Oct. 14. The council reports to 
Murriu-- 

It is doubtful that the panel, includ- 
ing both airline and railroad represent- 
atives, will reach any unanimous deci- 
sions. It is composed of; Dr. John 
Trcdcrich. professor of transportation, 
Unisersitv of Maryland, chairman; 
Mvlcs Robinson, Air Transport Assn.; 
Herbert R. Brand. .Sssociation of 
Anietie.m Riiilroads; A- B. Rosenbaum, 
.•\merican 'I'rucking Assn.: L. II. 

Writso. Gtcvhonnd Corp., and A. G- 
.\nderson, Socony-Vacuum. 

► 'Tnicking Position-'Tnickiiig interests 
can be counted on to support airlines in 
the fight over first-class mail business. 

Large trucking firms, interested in 
the .shipment of second, third-and 
faurth-class mail, raise the s;imc argu- 
ment as the airlines: they can give bet- 
ter scrs icc to Post Office and the public 
at comparable or cheaper rates. 

\ report made for .\mcrican Truck- 
ing Assn, by John Redding, former 
•Assistant Postmaster General, main- 
tained that all longhanl first-class mail 
should go bs' air and all sbortiiaul 
first-class mail should move hv truck. 

► Rail Contentions— Railroads' ease that 
shipment of first-class surface mail by 
ait is illegal is based on three points: 

• Postal law sots a rate of three cents an 


oniice for first-class surface mail and a 
six<cnt rate for airmail; the Post Office 
Department has no authority to ship 
mail on whieli only the tlirce-ccnt rate 
has been paid by air, CAB has abetted 
the Post Office in violating postal law, 
the railroads say. 

• tbe Civil .-keronaiitics -Act docs not 
provide for voluntary transport of mail 
bv air carriers, on a ''take it or leave it" 
basis. If mail is to be shipped on a vol- 
untary basis, it is argued, chaos could 
result. 

• C.AB .set rates for the air sliipment of 


surface mail without considering the 
standards laid down in the Civil Aero- 
nautics Act for determining rates to be 
paid air carriers for mail shipment. 

► Congressional Arena— The air-rail 

fight appears destined to erupt in Con- 

^ Trans World Airlines’ vice president 
Tlionias 'I'aylor has urged C.AB and 
Post Office "to lend their support" to 
legislation authorizing the shipment of 
all first-class mail by air. With this 
backing, he anticipated. "Congress may 
well be leceptise.” 


lATA Urges Navaid Coordination 

Coiiiniittee says airlines can help win government aid 
by keeping required ground systems to bare minimum. 


By Frank Shea. Jr. 

Paris- Cincmincnts will be inclined 
to look more kindlv toward develop- 
ment of increased mis igalional facilities 
and scnices over the world’s air route 
network if the airlines make a conccn- 
tnitcd effort to keep required ground 
systems to a Iwrc inininiuin consistent 
with safety and efficiency. 

This prediction was made bv the 
Intcniatioiial Air Transport Assn.’s 
teclniical committee at tlio organizai- 
tioiTs recent general mex'ting here. 

► Uniform Transition -lo meet this 
ihallenge, the committee reports, LATA 
Icchnical groups will make every effort 
to bring airlines into agreement on 
uniform operational requirements for 
airborne cquipiirent on the basis of 
whole routes or regions and desclop 
schedules of tr.nisition from old to new 
communicatiuns and navigational sys- 

Thc committee emphasizes that in 
certain circumstanecs airlines stand to 
gain both technically and economically 
In- purchasing modem aitbonic equip- 
ment as sooir us possible. 

Delay on the part of one airline in 
giving up an obsolete sroimd aid cm 
pose serious problems for irthcr carriers 
concerned, tire group sas-s. because 
govcminqnts seldom can afford to 
maintain two tapes of ground installa- 
tions indefinifeiv on any given route. 

► Signs of 'Fniilion'- 'This kind of effort 
In the airlines already has helped greatly 
in implementing a continental system 
of controlled air routes and related 
nasigational aids in Europe, as well as 
descloping adequate air traffic control 
procedures for certain European air- 
ports, according to the report. 

Other lAT.A efforts to bring about 
early introduction of VOR nas’igational 
aids in Europe and integrating them 
with existing ME aids arc now showing 
signs of "fniition,” the committee 


It cites the number of VOR instal- 
lations already in scrsice, adding that 
seseral other countries have announced 
|)lans for installation of others. 

But three long-standing problems of 
European operations still remain un- 
solved. despite long consideration, the 
technical group says. 'Ibesc are: 

• More cfficicit radio telephony. 

• Coordination of chal and militars' air 
operations. 

• Standardization of altimeter setting 

► Growing Need- ’Hie present higli-fre- 
qiiencv radio telephony system in the 
region is not adequate to fill the grow- 
ing need as it comes into more wide- 
spread u.sc b\ an increasing number of 
airlines and military imits in Europe, 

lA’TA has recommended certain 
measures to allcsiatc "ontstaiiding” dif- 
ficulties, and these arc being considered 
by International Ci'il .Asaation Organi- 
zation and indis’idiial gosemments. 
But the committee sass a more exten- 
sis'e analvsis of tire whole regional sys- 
tem is a "must." 

► Perennial Problems — More effective 
coordination of opctaficins of cisil air- 
lines and those of military forces to 
present interference ssith each other is 
becoming an cver-incre.ising problem, 
tlic group reports- 

ICAO and LAT.A base allied the 
seriousness of this requirement at high- 
est possible levels, with “first indica- 
tions. at long last, that the importance 
of the problem has been recognized 
and will be dealt with by militaiy au- 
thorities.” 

The otlier "hardy perennial" prob- 
lem. lack of agreement among F.urn- 
pean countries on uniformity of alti- 
meter setting procedures for aircraft 
operations, may be getting somesvbat 
closer to solution. 

The committee says refusal of cer- 
tain states to accept a system recom- 
mended by IC-AO is the present bottle- 
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“Look at the range of sizes of 

TORRINGTON NEEDLE BEARINGS" 


The Ton'inirton Needle Bearing is 
produced in a wide range of sizes— 
for shaft diameters from to7'i'' 
— to meet the needs of the thousands 
of product? throughout industry in 
xvhich it has become standard equip- 

Whatever the size, the basic de- 
sign is the same- a full complement 
of free running rollers, without sep- 
arators or cages, retained by a thin 
hardened outer shell svhich serves 
as the outer race, This means a 
greater radial load capacity for its 
size than any other anti-friction 
bearing, plus compactness and long. 


maintenance-free operation. 

Several widths are available in 
each size to meet specific tiesign re- 
quirements, and they are also made 
with one end closed for use over stub 
shafts. 

The Torrington Company has en- 
gineered thou.sands of different 
Needle Bearing applications in many 
industries during the bearing's 20- 
year history. Our Engineering De- 
partment offers the benefits of this 
experience in applying Needle Beai- 
ings to your products. 

THE TORRINGTON COMPANY 



Torrington, Conn. South Bend21, Ind. 
DUIritl Offca nnd Diilribulars in Principal Cilia o/ Uniitd Slala and Canada 

TORRINGTOI^^^^^EARINGS 

Htidla • Spbericil Rollii • Tipirtd Rellit • Dyllidrlcal Rallai •Ball • kaadla Rgllars 



Trippe Looks Over Viscount. V-1000 


LONDON-Iuan T, Trippe. Pan 
American World Airways' president vis- 
ited \'iclccs AmisliOdgs. Ltd., on his 
recent trip to England to take a first-hand 
look at both the Viscount and the swept- 
wing V-1000 jet transport. 

Belief is that he is weighing the pco- 
sibilih of introducing the turboprop Vis- 
count over PAA's medium-haul Carib- 
bean routes, presently served bv Convair 
240s and Douglas DC-fiBs. 

Such a sale bv Vickers to Pan Amer- 
ican would be a’ severe blow to Convair 
especially, since it would represent a 
significant victory ior Vickers in the 
competitive rivalry that has developed 
between the two companies since the 
Viscount was introdneed- 
Trippe’s interest in the V-l 000, how- 
ever. is considered purely academic at 
this point, because first production mod- 
els of the Jiicraft arc slated for the 
Roval .Air Force— with a commercial ver- 
.sion not expected before 195S-1960. 


P.AA's intensive policy of keeping abreast 
of technical developments that might in 
any svay influence the trans-Atlanbc com- 
petitive picture. 

Ihus fat, the U. S.-6ag carrier has 
been keeping itself pretty well covered 
oil jet transport developments with an 
order in for three de Havilland Comet 3s, 
a program of intrusive evaluation on the 
Boeing 707, and now a stndv of the 
v.ioob. 

W'hile full details of the V-1000 are 
classified, observers believe it will be a 
strong contender in the tmns|iort field if 
it lives up to its performance specifica- 

Powered by four Rolls-Royce Conway 
bypass engines that deliver about 1 1 ,000 
lb. thrust, it is expected to entisc in the 
fiOO.mph. range while cairving a 90-100 
passenger load. 

mockup is undergoing completion.— FS 


neck, with clioicc of altimeter .setting 
procedures .still left to individual coun- 

► Tnrbine Fuel- Tiiming to the air- 
lines’ search for an ideal turbine fuel 
for jet and turboprop aircraft, the tech- 
nical committee reports that lATA’s 
turbine fuel working group is receiv- 
ing encouraging cooperation from all 
c.irriers. fuel companies and aircraft 
and engine manufacturers. 

Tlie “ideal" turbine fuel is defined as 
one “which would have the lowest 
piissible cost consistent with other re- 
<|iiirements, be no less safe than kero- 
sene. be generally asaikihle at the 
airports of the world— prefcrablv as a 
product already marketed for other 
users, insure reliable and economic 
engine opention under all conditions 
applicable to civil air operations and 
have as high a heat content per gallon 
as practicable,” 

► Future Needs — “Up to now," the 
committee says, “manufacturers have 
been presenting us with high-perform- 
ance aircraft and engines for which it 
was necessary to develop high grade 
and costly fuels. 

"Looking into the future, we arc en- 
deavoring to present manufacturers 
with a specification for a cheap turbine 
fuel we desire to use— as a common user, 
not an exclusive customer to be highly 
t.ixed— so that manufacturers will design 
engines and aircraft for the fuel we 

"Without this approach, jet engines 
would stand to consume an even higher 
proportion of your operating costs than 
piston engines have up to now." 

► Proper Balance— There arc indications 

B2 


of a need for greater concentration in 
future on problems of airline pilots, 
the committee reports. 

"Tlie three vital elements of a flight 
operation can be referred to as the man, 
the machine and the environment; and 
a proper balance in the development 
of tliesc components is proving essen- 
tial for aviation progress," it is noted. 

"Hence, our investigation of man 
should keep pace with our e.xamina- 
tioii of technical and operational fac- 

► Tailored to Fit — While they were 
simple exploratory exchanges of views 
between airlines, without formal re- 
ports or recommendations, lATA dis- 
cussions of pilot training during the 
technical conference at Barcelona last 
May revealed there is a high degree of 
uniformity in training standards. Dif- 
ferences in training practices seem to 
stem largely from government requiie- 
inents. many of which demand that 
excessive time be spent "teaching 
people to pass government examina- 
tions, rather than in meeting the true 
practical standards required by the 
operation." 

The lATA committee says these 
training programs must be tailored to 
fit the individual needs of each airline, 
the carriers can do themselves a most 
useful service in "opposing and attempt- 
ing to curb excessive government regu- 
lations: Flexibility of training is 

cssenfial to insure safety of operation, 
since changes occur so rapidly in avia- 
tion and excess government regulations 
can impede this flexibility, and hence, 
impede safety.” 

► Continuing Campaign— Recommenda- 


tions for new licensing rules for me- 
chanics that may lielp reduce "the sur- 
feit of licenses” required of airline 
personnel have been nrade to ICAO, 
the committee reports, as part of a 
continuing campaign to make better 
use of the ground engineering staff of 
tire airlines. 

The lATA proposals urge adoption 
of flic idea tlr:tt responsibilitv for proper 
maintenance and overhaul should be 
vested in the airline itself as a state- 
approved maintenance otganizatiou, 
witliout the need for licensing individ- 
ual workers within fire organization— 
except for those who actually will certify 
the aircraft for release from maintc- 

Stockholder. ALFA 
Fighl Tiger Shutdown 

Los Angeles— .A Flying Tiger Line 
stockholder has filed suit to prevent 
tire companv from abandoning tire 
airfreight business. 

In Washington. D. C.. meanwhile. 
•Air Line Pilots -Assn, is trving to in- 
tervene in Civil .Aeronautics Board's 
consideration of Tigei.v' withdrawal in 
favor of Slick .Ainvays, proposed after 
the two airlines failed to complete 
their merger (.Avi.stion Wzek Sept. 27. 
p. HI. 

► Stock Invcshnent- Catev K. Bowles 
of New York, owner of '30 sliares of 
Flying Tiger common stock, filed the 
injunction suit in the U. S- District 
Court, Southern District of California, 
shortlv after the airline announced its 
intention to go into the pkmc-Icasing 
business. 

Bowles clrntges that thousands of 
stockholders have invested in FTI., on 
the understanding that the companv's 
business vvas development of the im- 
mense potential of airfreight. .Abandon- 
nrent of valuable good will, name and of 
the increasing potential airfreight busi- 
ness will cause a sirbstantial decrease 
in tlie value of large portions of FTL’s 
fixed assets, he says. 

► 'Drastic Change'— Bowles' complaint 
says FTL’s threatened vvithdrawal re- 
linquishes a valuable right .and asset 
of the companv because of the fact that 
it leaves Slick as the major airfreiglit 
line in the U. S. 

It further states that Tigers’ plan 
to lease its airaaft to Slick ‘'constitutes 
a drastic cliange in the purpose for 
which said aircraft were acquired and 
ate held and utilized by the companv." 

The stockholder also claims FTL 
officers and directors permitted Tigers 
and Slick, "without prior Board ap- 
proval and in violation of the Civil 
Aeronautics Act, to pool and exchange 
laige volumes of traffic and airfreight- 
resulting in the giving of a large net 
volume of business by FTL to Slick 
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. . . which is believed to be in excess of 
55 million worth of airfreight business." 

He asked the court to hold the Tiger 
officers personally accountable for the 
alleged Toss of assets and income. 

► Pilot Protest— In Washington, ALPA 
petitioned CAB for the right to inter- 
vene to protest the interests of pilots of 
the two aitlines. 

"To approve the agreement between 
the two air carriers without adequate 


provision for the preservation of the 
right of pilots and co-pilots will foment 
labor disturbances," the union says. 

Tigers and Slick broke off their 
merger because the labor provisions of 
the consolidation agreement might cost 
as high as 56 million and would result 
in bankruptcy. Neither ALPA nor the 
Slick union. Slick Independent Airways 
Assn., would agree to relief from this 
provision. 



SVMBOLIC of lAL’s spreading wings is new DC6B banded over to Yoshita Kojima (second 
from left) vice president-Ameclean Division, by Leo A, Carter, Douglas official. 


JAL Plans Tokyo-Brazil Flights 


Japan Air Lines took delivery on its 
fourth DC-6B last week and immedi- 
ately made plans to start service from 
Tokyo to Sao Paulo, Brazil, via San 
Francisco and New Orleans. 

M. .Ataki, director of civil aviation 
bureau of the Japanese Ministry of 
Transportation, told Aviation \Veek 
there have been delays in setting final 
plans for the service because of the poii- 
tic.ll situation in Brazil, but that it is 
hoped scheduled operations can start 

► New Routes?— Araki, who spent two 
weeks in Washington discussing an- 
other JAL project— extension of service 
from San Francisco to Los Angeles, savs 
that as soon as the fifth DC-6B is de- 
livered. the airline may start looking in 
directions other than the Pacific. 

An inaugural flight to Brazil is sched- 
uled this vveek-a good will mission to 
honor the 400th anniversary of the 
founding of Sao Paulo. Katsuo Okazaki, 
Japanese Foreign Minister, will head a 
group of dimitaries on the initial flight. 

► Traffic 6oaI— The Japanese airline, 
now two-thirds owned by the govern- 
ment and one-third by private interests 
as a result of increasing capitalization 
from S5.5 million to $9. 1 million, had a 
load factor of 62.5 for the three months 
Junc-July-.August. This compares with 
20% for February, the first month of 

Ataki says the company needs a 70% 
load factor to break even, since it re- 


ceives no government subsidy. He 
hopes this figure will be reached in the 
next fiscal year beginning Apr. 1. 

The Japanese aviation official, whose 
position is equivalent to that of both 
the Civil Aeronautics Administrator 
and Civil Aeronautics Board chairman, 
says the big increase in traffic since 
February indicates the goal is in sight. 

To stress his optimism, he points out 
that JAL booked 110 passengers from 
the New York area in August, 150 dur- 
ing the first three weeks of September. 

Domestically, JAL has had an almost 
constant load lactor of 80%. 

► Comet 3s— Araki says JAL hopes to 
convert its order for two de Havilbnd 
Comet 2s to the Mark 5-for Tokyo- 
London service, via India. 

However, the Japanese official says 
the airline is more intaested at present 
in making its Pacific service pay off. 
The coinpany started flying three trips 
weekly Tokyo-San Francisco with the 
addition of its fourth DC-6B. 

Japan hopes to take over air traffic 
control from Far East Air Forces within 
two years, but Ataki says he is having 
quite a problem training personnef. 
Controllers must use both English and 
Japanese, because FEAF will continue to 
use the airways system. 

On helicopter service, a natural for 
Japan, he is not certain. There already 
is a copter airline, but it has no heli- 
copters. Japan Helicopter Co. is flying 
a fleet of de Havilland Herons. ' 


AVIATION CALENDAR 

Oct 5-7-Champion Spark Plug Co., 10th 
annual Aircraft Spark Plug and ignition 
Confersnee, Secor Hotel, Toledo, Ohio- 

Oet. 5-9— Society of Automotive Engineers. 
Nah'onal Aeronautics Meeting. Aircraft 
Production Forum and Aircraft Engineer- 
ing Display, Hotel Ststlcr, Los Angeles. 

Oct. 11-12-Aircraft Industries .4"" 


onferenee on airport m 

S ent and operations, University of 
loma, Norman, Okla. 

Oct. 14-15-illinois Institute of Technology 
and Armour Research Foundation, Ida- 
tiona] Conference on Industrial Hydrau- 
lics, Sheraton Hotel, Chicago. 

Oct. 14-15-Institute of the Aeronautical 
Sciences and Canadian Aeronautical In- 
stitute, joint meeting, Montreal. 

Oct 17-22-International Union of Aviation 
Insurers, annual meeting. New Yotk- 
Oct. 18-19-.Amcrican Society of Mechanical 
Engineers and .American Society of Lubri- 
cation Engineers, lubrication conference. 
Lord Baltimore Hotel, Baltimore. 

Oct. 18-22— National Safety Council, Aero- 
nautical Section. Conrad Hilton, Chicago. 
Oct- 19-20-Sc\cnth annual New York 
State Airport Deselopment and Opera- 
tion Conference. Syracuse. N. Y. 

Oct. 21-23— .American Society for Quality 
Control, eighth New England conference. 
Ten Eyck Hotel, Albany, N. Y. 

Oct. 23— .Airmail Pioneers, division reunion. 

VFVt' Club. Elmhurst, 111. 

Oct- 27-29— Nah'onal Business Aircraft 
Assn., sexenth annual meeting and forum, 
Hotel .Adolphus, Dallas. 

Oct. 28-29— Aircraft Electrical Society, 11th 
annual disploy meeting, Pan Pacific Audi- 
torium, Los Angeles- 

Nov. 1-5- -American Welding Society, fall 
g. Shennan Hotel. Chicago. 


meeting. Sherman Hotel. Chicago. 
Nov. 2-19— American University eighth 
Transportation Institute, Washing: 


D. C. 

Nov. 4-5— .Airborne and Navigational Elec- 
tronics. East Coast conference, Sheralon- 
Belvedere Hotel. Baltimore. 

Nov, 8-9— National Aviation Trades Assn.. 
annual convention and meeting. Biltmore 
Terrace Hold, Miami Beach, 1^. 

Nov- 8-10— Air Industries & Transport Assn, 
of Canada, annual meeting. Chateau 
Frontenac, Quebec City. 

Nov. 9-12-Air Une Pilots Assn., conven- 
tion, Sheraton Hotel, Chicago. 

Nov. 11-12— Airmail Pioneers, division re- 
union. Hollywood Roosevelt Hotel, Los 
Angeles. 

Nov. 12-13— National Symposium on Quali- 
ity Control and Reliability in Electronics, 
Statler Hotel. New York. 

Nov. 14-17— Aviation Distributors and Man- 
ufacturers Assn., I2tb annual meeting, 
Mayflower Hotel, AVashington, D. C, 

Nov. 17-19— California Assn, of Airport 
Executives, semi-annual meeting, Sainte 
Claire Hotel, San Jose. Calif. 

Nov, 29-Dec. 3— American Society of Me- 
chanical Engineers, Aviabon Division, an- 
nual meeting, New York, 

Dec. 17— Wright Day Dinner, Sutler Hotel, 
Washington, D. C. 
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SEARCHLIGHT SECTION 






TO DAY ! 

GOODYEAR AIRCRAFT CORPORATION, pioneer ond 
leader in lighter-fhon-oir croft, ofFers you a new employ- 
ment opportunity with a well-established and fost- 
growing company where “careers ore planned." 

DESIGN AND DEVELOPMENT engineering opportunities 
ore available for copable and imaginative men and 
women in the field of oirships, aircraft and aircraft 
components. 

RESEARCH AND DEVELOPMENT projects — missiles, elec- 
tric and electronics systems, servomechanisms, new special 
devices, fiber resin laminates — all present an urgent 
need for engineers with fresh talent, aptitude and 
ambition. 




POSITIONS ARE OPEN at several levels in various fields 
with salaries based on education, ability and experience. 
Physicists Civil engineers 

Mechanical engineers Electricol engineers 

Aeronautical engineers Technical editors 
Welding engineers Technical illustrotors 

AKRON, THE HOME OF GOODYEAR AIRCRAFT, is locoted 
in the loke region of northeastern Ohio. Cosmopolitan 
living, year-round sports and recreotion, cultural and 
educational advantages make this thriving city an ideal 
spot for a pleasant home. 

YES, BUILD YOUR FUTURE — TODAY! Write, giving your 
quolifications, or requesting an application form. 

C. G. Jones, Salary Personnel Departmenf 


GOODYEAR AIRCRAFT CORPORATION, 1210 MASSILLON RD„ AKRON IS, OHIO 
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Aerodynamicists have little margin for error 


Iq dose formation flying ac jec speeds 
the pilot must depend upon the per- 
formance and flying qualities that 
aerodynamicists have designed into 
the craft. The more stringent require- 
ments of higher speeds have placed 
an even greater burden on aerody- 
namidsts in the research and devel- 
opment of an optimum design for the 
desired level of performance. 

The design of the F7U-3 Cutlass 


shown above, the XF8U-1 Navy Day 
Fighter, the Regulus guided missile 
and other advanced projects have 
created exceptional openings for 
Aerodynamicists in: 

Suptrsmic missile slabllilf end control 
Vfscovs flow and heat transfer proUems 
Svpervls/off of oerodynafn/t field activity 
We also have openings for aerody- 
namidsts in control and stabilization 


systems analysis, performance predic- 
tion, high-speed wind tunnel analysis, 
wind tunnel test engineering, sta- 
bility and ait loads problems, and 
flying qualities analysis. 

Personal interviews will be arranged 
for qualified personnel. Aerodynami- 
dsts interested in these assignments 
should submit resumes outlining 
education and experience to: 


Chance Vought Aircraft 


INCORPORATED 


S7 
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COST SUPERVISOR 

Must have extensive experience 
in all phases of metal iobrico- 
Uon costs, preferably in the air- 
craft industry, and must be a 
graduate accountant. 

Ability to supervise and coordi- 
nate work of others important. 
Starting salary will be based on 
demonstrated ability in this 
field. 

Qualified applicants are invited 
to write, including a detailed ex- 
perience resume — and a small 
photo if available — to: 

EMPLOYMENT MANAGER 


MC DONNEll 
AIRCKAFT CORPORATION 

ST. LOUIS. MO. 


ENGINEERS 

new aircraft projects 

.RYAN 




IMMEDIATE OPENINGS FOR 


1 AiimmutTWtM 
UlbtlM 

zt eoT\fidne* 


-®'RYAN 


LIQUIDATING ENTIRE STOCK!! 

must self immediately 

$750,000 

LODESTAR 

WRIGHT INVENTORY 

HElJcOPTErUTILITIEsTlNC. 

IVP-1037 ST^HIst^S^^ ^er^sleoj, N. Jt _ 


WE ARE SPECIALISTS!!! 

IN THE INSTALLATION AND SERViaNG OF . 

COLLINS- BENDIX 



UinTSigt. 


ALLECHENY 

PITTSSURGH, 


We Buy DC-3 and C-47 


REMMERT-WERNER, I 


WANTED-SURPLUS ROD 8 BAR 


COLLINS ENGINEERING COMPANY 


SPARKPLUGS WANTED 


'dc-“ 


Cessna 

ENGIMEEHING 

OPPORTUNITIES 

with world's leading producer ol 
light commercial airplanes 
for 

• Design Engineers 
e Design Draftsmen 

• Research Engineers 


empleymenlManaaor 

CESSNA AIRCRAFT CO. 

WtCHITA, KANSAS 



AVIATION WEEK, October 4, 1954 



Corporation offers many career 
advanta^ to experienced: 




Shimmy Tower speeds Lockheed 
structures development 


Structures Engineers at Lockheed solve shimmy and brake chatter problems 
in pre-flight testing stages on their unique shimmy tower. The only one of its 
kind in private industry, the shimmy tower was designed to meet a constantly 
increasing volume of structures research and development at Lockheed. 
Along with Lockheed’s 500,000 lb. force fatigue machine, drop test tower 
and other static and dynamic test machines, it provides Structures Department 
Engineers with unmatched research and testing facilities. 


Career Openings at Lockheed 

Lockheed’s diversified development program in 
nuclear energy, turbo-prop and jet transports, 
radar search planes, supersonic aircraft a 
classified projects has created a number c 
tunities for Structures Engineers and Stre 
neers to perform important work in; 
temperature and its effect on structures: 

elastic problems: 3) the application of nev 
als such as ultra-high heat treat steel as 
of increasing strength while decreasing 
4) panel instability at supersonic speeds. 


n opportunity to enjoy Southern California life; 
nd an esircmcly wide range of employee bene- 
fits which add approximately 14% to each engi- 
’s salary in the form of insurance, retirement 
uon, sick leave with pay, etc. 

Those interested arc invited to write E. W. Des 
Lauriers for a brochure describing life and work 
~ ockheed and an application form. 


LOCKHEED 

AIRCRAFT CORPORATION 

CALIFORNIA 
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R CARRIER ENGINE SERVICE Inc. 


Coblo "ACEKSSER" 




SPECIAL SERVICES 

TO THt 

AVIATION INDUSTRY 


AfRCftAFT DEALERS 


EXECUTIVE ^IRCRAFT 



PARTS & SUPPLIES 


rR. K. Brown Co. 

PARTS SPECIALIST 


AIRPORT OPERATION 
NEM 


4, AvicTioB Week 




oxyqen — Airiloe Rodlo — Slreamllned 
Exclusive Agents. 


>: TE<c< 05107 


HILLER HELICOPTER 




East Coast Aviation Corpot. 


OVERHAM& & 
MAINTENANCE 


. PROPELLER SERVICE 


PROPELLER OVERHAUL 

Pick up and dolivery in Nev York o 
Approved repoir stotion for Hamilton 


STROMBERG 
INJECTION CARBURETOR 
CARBURETORS PARTS ASSEMBLIES 


CAIBUkETOIIS SUPPLIED [N REPAIRABLE 
CONDITION OB OVERHAULED 
AND CERTIFIED BY CAA APPROVED 
SEPAII) STATION. 


PARTS ALSO AVAILABLE FC 


231-A PARK AVE. EAST RUTHERFORD, N. J. 



AIRCRAFT UPHOLSTERING 

4 eomNebi^^^ 6 C«S5ISe*wirSrt 

BAUCD 1 ISS*'™" 


(NSTRUMENT SERVICE J 

DIAL REFINISHING 

EEMtiSmATIVtS ’ 

GEORGE E. HARRIS & CO. INC. 

1734 NORTH HILLSIDE AVE. 

WICHITA, KANSAS 
Soles Offrcet ond RepresantaiWes 
Kontos Ctly, St. Louit, Wichito, 


C INSTRUMENT 

Sslee 4 Serr. toe. 
k 4 NT Enlentoiloaol Airport 

fVI. lamnica 30. N. Y. 

_ CLASS 1. 2. 3. 4 

% unlimited 

OLB-S87t TWX HY4-39B 
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AN RIVETS! AN SCREWS! 

Immediate delivery from the world's largest stock of aircraft parts! 


IMPORTANT! Check this od carefully each time it appears — new offerings, never before odvertised, will be 
listed! This group is just a small sample of our huge stock. Let us screen your inquiries for aircraft ports, 
occessories, AN and NAS hardware! 



COMMERCIAL SURPLUS SALES CO. 

4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND TELEPHONE: CURTIS 7-3300 
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AF Jet Pilots 
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LETTERS 







Hew many ways can you lick 
lough forming {obs? 
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IN SEVEN-LEAGUE BOOTS 


Navigation systems 
for use over land and sea 

depend more and more on radar . . . for long-range course control, 
for accurate terminal guidance in any weather, 
and for mapping at high speeds and altitudes. 


Maxson’s development and manufacturing 
program includes mapping radar, computers, 
and other devices 
essential to modern navigation. 


Top-coliher engineers 
u ill find exceptional 
opportunities at Maxson. 

For details, contact G. R. Pratt. 


MAXSON develops and manu- 
factures systems, subsystems, 
and components in armament, 
navigation, electronics, and spe- 
cial devices. 

Ask for facilities report. 




